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Electric Radio is all about the restoration, maintenance, and 
continued use of vintage radio equipment. Founded in May of 1989 
by Barry Wiseman (N6CSW), the magazine continues publication 
for those who appreciate the value of operating vintage equipment 
and the rich history of radio. It is hoped that the magazine will 
provide inspiration and encouragement to collectors, restorers 
and builders. It is dedicated to the generations of radio amateurs, 
experimenters, and engineers who have preceded us, without 
whom many features of life, now taken for granted, would not be 
possible. 

We depend on our readers to supply material and photos for 
ER. Our primary interest is in articles that pertain to vintage 
equipment and operating with a primary emphasis on AM, but 
articles on CW, SSB, and shortwave listening are also needed. 
Photos of hams in their radio shacks are always appreciated. We 
invite those interested in writing for ER to write, email, or call. 


Regular contributors include: 
Chuck Teeters (W4MEW), Jim Hanlon (W8KGI), Tom Marcellino 
(W3BYM), Gary Halverson (K6GLH), David Kuraner (K2DK), Bruce 
Vaughan (NR5Q), Bob Grinder (K7AK), Larry Will (W3LW), Dave 
Gordon-Smith (G3UUR), Mike Bittner (W6MAB), D.S. “Jeep” Platt 
(K3HVG), Jeff Covelli (WA8SAJ), Joe Long (WA2EJT), Jim Riff (K7SOQ), 
David Ishmael (WA6VVL), George Misic (KE8RN) 


Editor’s Comments 


Ron Eisenbrey (AB5 WG) has a nice article this 
month about a Heath TT-1A tube tester that he 
has completely restored. I’ve always used a variety 
of surplus military tube testers for many years, 


but Ron's article has really increased my respect =x ip ; 
for the TT-1A and its features that are quite 
unique. 

Ken Gordon (W7EKB) has part 2 of his HW-16 modifications, and although the 
article is specific to this rig, there are many suggestions in here that can be applied 
to lots of equipment, and I’ve gotten some ideas for my own gear. 

George Misic (KE8RN) has become a regular ER contributor, and this month he 
has an article on a Davco DR-30, a fairly rare piece of equipment. Receivers such 
as the DR-30 are getting hard to find. 

Bruce Stock (AB7YD) is a long-time ER contributor, and this month his article 
is about the improvements he has made to his Hallicrafters SX-140. These make it 
a much more useful transmitter for every day use. 

Tony Rock (AD 1X) wrote a nice article on the Marconi “Rainbow Rig” that was 
used in desperate times by the RAF during WWII, in the Lancaster bomber. Tony 
points out that he doesn’t know of any other complete examples of the T1154/ 
R1155 combination in North America. I’m glad to have information on them in 
ER because it’s something we’ve never featured before. 
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Cover: Tracy Griffin (W5TMG) is an AMer in Wylie, Texas. Tracy always has 
a big signal with his restored broadcast transmitter, and the recieve duties are 


handled by a variety of classic restored receivers, some of which are visable at 


the right side of the photo. 


Heathkit TT-1A 
Mutual Conductance Tube Tester Restoration 


By Ron Eisenbrey, ABSWG 
31023 Wildcat Dr. 
Bulverde, TX 78163 


ab5wg@satx.rr.com 


Your workbench needs a good tube 
tester if you are going to work on vintage 
equipment. In a moment of weakness 
years ago, I let my old reliable military 
TV2 tube checker go and ever since then 
I have been hauling bags and boxes of 
tubes to my friend, Gary Harmon, 
K5J WK, for testing. Gary has many tube 
testers and it was always an adventure 
using the different models on his 
workbench. After years of this routine it 
was his suggestion that I should adopt an 
old Heathkit TT-1A that he had 
available. We can only speculate on his 
motive for this suggestion! We discussed 


Figure 1: The Heathkit TT-1, from a 1960 Catalog Picture 
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the issues with this particular tester and it 
did have a few, but nothing fatal that 
could not be cured with some TLC and 
restoration. The price was right and it 
followed me home. We have all “been 
there, done that” with vintage gear. I 
think it is a genetic defect in our genes or 
something self-inflicted by breathing too 
many years of solder fumes. 
Introduction and History 

Gary also has a very extensive and well 
organized collection of Heath catalogs, 
flyers and manuals and thanks go to him 
for allowing me to use these archives for 
some historical research on the TT-1A. 
Heath made several tube testers during 
their existence. Their foray into kit-built 
tube testers started in 1950 with the 
introduction of the TC-1. The TC-1 
evolved into the TC-2, then the TC-2P 
and the TC-3 by 1959. 

There were 
additional models 
sprinkled throughout 
Heath’s history but 
from a_ historical 
perspective’ “Wea ts 
important to realize 
that the TT-1 was the 
paradigm shift in their 
tube tester product 
line. Up until the TT- 
I, all » Heath® tube 
testers were emission 
testers. These were the 
types ~Of 7 testers 
common to the drug 
store testers with a 


good/bad 


meter 
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Figure 2: This is the test console used by Heath to develop tube data for the TT- 
1A. 


indicator, often with red (bad) green 
(good) scales printed on the meter. 
Emission-type checkers essentially short 
all the grid connections in the tube socket 
to the plate connection and then test the 
tube as a diode. With the introduction of 
the TT-1, Heath was now in the mutual 
conductance arena and» indirect 
competition with the high end tube tester 
manufacturers of the day. Mutual 
conductance testers apply an AC signal 
to the control grid and individual 
preselected control voltages to the other 
grids and thus give the operator a more 
realistic indication of the health of the 
tube under actual operating conditions. 

The TT-1 first appeared in 1960. The 
price in the 1960 catalog was $134.95 in 
kit form. I could find no historical 
reference as to its availability as a fully 
assembled unit. In 1962 Heath 
introduced the TT-1A model. The TT- 
1A is electrically the same as the TT-1 
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but included an additional built-in 
adapter in the instrument lid for testing 
the then-new Compactron, Nuvistor, 
Novar, and 10-pin miniature tube types 
rapidly appearing on the market. For 
customers who had purchased TT-1s 
prior to 1962, Heath offered an adapter 
kitacalledethetubt Asleleeandethis 
included the tube adapter, new cabinet 
and manual with instruction for 
conversion. The price of the adapter 
(conversion) kit was $19.95, a real 
bargain considering the multitude of 
additional tubes it allowed you to test. 
Production of the TT-1A continued up 
until 1974 when it disappeared from 
their catalog offering. In its 14-year 
production history, pricing varied from 
the $134 intro price to $199 by 1974. 
There were some wild swings in pricing 
in some years; the maximum was $249 in 
1968. 

The 14-year model history of the T'T- 
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1A is remarkable and is a tribute to its © 


features, functionality and design. It is a 
very versatile instrument. The TT-1A 
was kept up-to-date over the years with a 
Tube Data Subscription Service offering 
from Heath. The price for this service 
varied from $2 to $4-per-year. With this 
service, they mailed you quarterly 
supplemental tube-data info packets for 
your tester and then at the first of each 
year you also received a new roll chart for 
your tester. I will warn you that replacing 
a roll chart in the TT-1A is not a job for 
the faint of heart, it is not that easy! A 
different mechanical design would have 
made it simpler. There is more on roll 
chart replacement later in this article. 
As new tubes appeared on the market 
the Heath engineers developed their tube- 
tester data from a unique giant testing 
console, which they also designed and 
built. A picture of this console is shown 
in figure 2. The last version of tube data 
that I can find for the TT-1A is dated 11/ 
78 and is in a spiral-bound format, seen 
stored in the lid of the tester in figure 9, 
near the end of this article. Using the 
spiral-bound data is easier than rolling 


the chart and saves a lot of wear and tear 
on the now difficult-to-find roll charts. 
Ergonomics, Features and Operation 

Before I get into the restoration of this 
instrument, I want to highlight a few 
things about this instrument that 
probably contributed to its long, 
successful production run. To achieve 
maximum benefit from any type of tube 
tester, emission checker or mutual 
conductance, two things should be 
understood. First and foremost are the 
requirements placed on the tube, second 
is the limitation of the tube tester. By 
now it should be tribal knowledge that 
no tube tester can provide a complete 
and accurate account of the condition 
existing within a given vacuum tube when 
that tube is in operation in the equipment 
from which it was removed. That being 
said, the TT-1A will tell you a lot about 
any particular tube and in the majority of 
cases, if it tests good in the tester, it 
should work fine in a circuit. 

Take a long hard look at the panel 
layout of the TT-1A. You will notice that 
it has a symmetrical panel layout. It is 
balanced, left-to-right, top-to-bottom. 


Figure 3: The calibration switch is in the center of the chassis immediately under 
the front panel. 
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All the knobs are identical, slide and 
lever switches are alike. The roll chart 
ahd meter are lighted. You can tell that a 
lot of thought and planning went into 
the layout of this instrument. Below deck, 
the same symmetrical layout is evident. 
Now compare the face of a TT-1A with 
other high-end mutual-conductance 
testers of the era and you will agree that 
the TT-1A wins hands down. It is just 
pretty! 

One feature of this tester that you will 
like is its internal calibration circuitry. If 
you take a close look at figure 3 you will 
see the control panel for this circuit. You 
just set the switch to Bias, Signal, or the 
Meter position and adjust the 
corresponding pot for the correct reading 
on the main panel meter. It is simple and 
easy, 3 minutes and you are done. No 
need for 12 pages of calibration 
instructions, any external “reference 
tubes,” resistors, meters, or other 
components to get the instrument 
properly calibrated. 

I have a bad habit using tube testers, 
and that is a tendency to plug the tube 
into its socket on the tester and then set 
up the instrument’s controls and proceed 
with testing. I do always set the filament 
voltage first, thinking that it will speed 
up the testing process if the tube warms 
up while the rest of the controls are set. 
This is a bad habit to break and it can 
damage the tube or tester. The Heath 
engineers thought about this tendency 
and installed a special switch in the lower 
left control panel called the Normal/ 
Disconnect switch. In the disconnect 
position, no voltage is applied to the 
tube, so go ahead and plug that tube in, 
just remember to keep the switch in the 
disconnect position until you have all the 
controls set. This is a lever-operated 
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switch and also provides a quick way to 
disconnect the tube from the tester should 
you be greeted by any fireworks display 
from the tube during testing. 

On the opposite side of the panel from 
the Normal/Disconnect switch is another 
lever operated switch called the “Life 
Test” switch. If the tube tested good 
initially, you depress the Life Test and 
allow the tube a few moments to stabilize. 
Next, you pull down the Gm Test switch 
and note the Gm reading. If this reading 
should show more than a 20% drop 
relative to the Gm value previously read, 
it may be assumed that the useful life of 
the tube is about to end. Yes, this is only 
a “guesstimate” but it is based on analysis 
of known age-related decline curves of 
tube transconductance. In case you are 
wondering how this is accomplished, the 
filament voltage is lowered a preselected 
amount during the Life Test. 

Not wanting to be outdone by the 
competition, I believe the Heath 
designers went that extra mile to attract 
your dollar. There are additional features 
of this tester that also contributed to its 
success. Lake, for 
installation of left and right dual thumb 
wheels on the roll chart. This was just 


instance, the 


unheard of at the time! Now an operator 
could use either thumb or both to roll the 
chart and I bet the left handed operators 
really loved this too. 

Another special thoughtful feature was 
incorporated into the center hole of one 
of the tube sockets on the upper left. This 
is no less than a pilot light tester! Also 
deserving honorable mention is the 
installation of the accessory power socket 
in the upper right-hand corner of the 
panel. There are also three magical 
switches just to the left of the main selector 
switches, the mysterious P, G, and K 
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slide switches. The use of these switches 
allows the operator to test multi-section 
tubes without having to reset all the main 
selector switches or controls. In addition 
to testing tubes you can use the 
transconductance readings on tubes to 
compare gain of tubes and to select the 
best matching pair for your modulator or 
amplifier. 

The technical specifications on this 
instrument are readily available from 
various web sources. I see no need to 
repeat them here and will list one source 
for you in the appendix of this article. 
Heath marketing literature described this 
instrument as “No finer TUBE TESTER 
in kit form...and professional by any 
standard of comparison.” 

Restoration 

When this particular TT-1A followed 
me home it sat in the shop for a while, 
and from time-to-time would jump up 
on the bench with that “fix me” look. 
Over time, issues were quantified and 
roughly divided into two categories, 


electronic or case issues. What follows is 
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Figure 4: The TT-1A is shown with the roll chart removed. 
In this photo, the new caps have been installed. 


specific to this particular instrument’s 
resurrection but no doubt some of these 
problems will be prevalent in your 
instrument when it mysteriously shows 
up in your shop one day. 

The electronic restoration on this unit 
was relatively simple. At some point in its 
past it was stored in a very damp place. 
There was no evidence of it being directly 
immersed in water but there was plenty 
of rust on the screw heads and case 
hardware. The internal wiring harnesses 
and components had plenty of mildew. 
The rusty screws were replaced with new 
stainless steel Phillips pan-head screws 
and this really improved the appearance 
of the front panel. The original screws 
were slotted head but over the years I 
have learned that using slotted screws on 
panels is an open invitation for a good 
scratch should the screwdriver slip. 

The internal mildew had to go. 
Compressed air would not dislodge it so 
I had to resort to using a large can of 
electronic circuit cleaner in addition to 
the air. Prior to doing this I did two 
things, removed the 
roll chart and carefully 
shielded the plastic 
panel meter with tape 
to prevent the cleaners 
from damaging the 
plastic meter housing. 
The circuit cleaner I 
used on the internal 
chassis said that it 
would not harm 
plastics but I was taking 
no. chancesygaas 
previously mentioned, 
removal of the roll 
chart isa chore and not 
recommended unless 


absolutely necessary. 
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You will bleed, so keep 
some Band-Aids on the 
bénch. In this case I 
had no choice but to 
remove the chart as the 
circuit sprays and 
compressed air stream 
would definitely bring 
irreparable damage to 
50-year-old paper. You 
really need to be careful 
with this or you will 
have tears or rips that 
you do not want. | 
must admit that I had 
to read the manual on 
how to get this 
mechanism out of the chassis. There is a 
fold-out illustration depicting the proper 
angle of tilt, rotation and wrist 
movements but it is only illustrated in 
two dimensions, the rest they leave you 
to figure out! With the chart out and 
meter taped, the chassis got a good wash 
down with circuit cleaner and compressed 
air, followed by a good cleaning of the 
switch contacts with DeoxIT™. When 
cleaning the switches on these testers, 
don’t forget the slide switches and pots. 
Next, all the knobs were removed and 
the switch shafts lubricated with light 
machine oil. 

Knob removal revealed that six of the 
eighteen plastic knobs were split. They 
_ were feeling “mushy” on the switch shafts 
during rotation so split knobs were no 
surprise. These particular knobs are all 
plastic, no metal collet in the center. It is 
a natural reaction to tighten the set screw 
on mushy knobs, but this is exactly what 
you do not want to do and is probably 
what split them in the first place. Looking 
at the back of the knobs the splits will 


usually be seen 90 degrees to the center 
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Figure 5: The New Power Entry Connection 


line of the set screw. Fixing this problem 
is easy, just fill the cavities between the 
collet and knob skirt with your favorite 
epoxy and let them dry overnight. Keep 
the epoxy out of the shaft hole, the set 
screw threads and the set screw access 
hole. Once the epoxy sets up, the knobs 
will be solid and stronger than factory 
new. I left the set screws in the knobs for 
this process. Just back them out to the 
edge of the collet and be careful with the 
epoxy. 

The line-adjust rheostat control was 
found to be the wrong value and it was 
replaced with a correct value. At some 
point in history the original had failed 
and “what’s available” was installed. 
There are eight electrolytic caps in the 
tester, all were replaced. Some of these 
were in the severe-leakage category when 
they were tested on an external power 
supply. One large wax capacitor (slightly 
melted) and three black cat capacitors 
were also replaced with high quality poly 
caps. There were three precision resistors 
across the signal switch that showed signs 
of overheating, no doubt due to leaking 
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power supply electrolytic caps. These were. 


replaced with new precision resistors. All 
other resistors in the set tested within 
tolerance and all the original silicon 
diodes were fine and were left in the 
instrument. 

New cables were installed on the plate 
and grid caps as these showed signs of 
insulation cracking. A three wire power 
cord was installed on the set for safety. 
This replaced the original two wire 
removable cord and connector. I disabled 
the two wire accessory electrical receptacle 
on the right top corner of the panel as I 
did not want to tempt someone to plug a 
two-wire device into the tester. The 
accessory receptacle was left as is to 
preserve the original appearance of the 
panel. There are 3-wire form-factor 
receptacles available should you want to 
install a disconnect cord similar to the 
original, but panel grinding will be 
required. On this modification, an 
aluminum plate was bolted behind the 
existing hole and a strain relief bushing 
installed. No panel drilling or grinding 
was required. There is plenty of room 
between the top of the panel and the 
inside of the case lid to allow the power 
cord to coil around the knobs and it does 
not put any undue pressure or strain on 


Figure 6: The case is shown before 


restoration. 
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the cord. 

There are two tubes in the TT-1A, a 
12AV6 meter-control tube and a 3A4 
oscillator. Both of these were original 
Heath-branded tubes and both were fine 
as measured on a different tube tester. 
The oscillator injection frequency on the 
TYT-1A is 5000 Hz andrepeesenssya 
departure from the more-common 60 Hz 
injection signal from competitive testers. 
Heath used the higher injection frequency 
to test the tube under more realistic 
operating conditions. 

With electrical repairs complete, 
calibration of the instrument was 
performed per instructions in the manual. 
This process is very easy due to the built 
in calibration circuitry in the TT-1A and 
it takes less than five minutes. Electrical 
repairs to this instrument were easy and 
straightforward as there is plenty of room 
to work on the electronics. 

The wood case of this instrument was 
in sad shape as you can see from the 
photographs, figures 6 and 7. The 
instrument case is constructed from %4- 
inch plywood and the corners are all butt 
joints. The lid frame is also “-inch 
plywood construction, but the top of the 
lid is particle board glued to the frame. 
Not only was the cover material rotted, 
the wood joints were loose due to 
humidity penetration. The joints were 
repaired by installing new brad staples 
and a generous application of carpenter’s 
glue. Once glued, furniture clamps held 
it together unit it was dry. All rusted 
hardware was removed from the case and 
lid and new stainless steel replacements 
purchased. There are multiple sources 
for case hardware available; search the 
instrument case 
hardware. Replacement parts very close 
to the original hardware are available— 


web for musical 
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see the appendix for 
one source. Stripping 
the old cloth off was 
easy and revealed that 
splice joints in the cloth 
material were under the 
two white trim cords 
in the edge of the lid 
and case. The trim 
cords were inserted in 
a groove around the 
perimeter of the lid and 
case and gave a nice 
accent to the all-black 
appearance of the case. 
Cloth removal will 
leave an alligator finish 
on the wood from the 
old cloth glue but this 
was easily removed by 
subsequent sanding 
(figure 7). 

My intention was to 
restore the case with an 
original cloth finish. 
However, for a lot of 
complicated reasons 
this was not the path 
taken. Instead, I finally 
opted to paint it. [| 
could find no 
upholstery shop willing 
to tackle this part of 
the project and the 
original cloth material 
could not be identified. 
It is a very thin cloth, 
.009” thick, not your 
average instrument 
case-covering material, 
which is much thicker 
and heavier. When the 
original rusted 
hardware was removed 


Figure 7: The case hardware has been removed and the case 
is ready for initial sanding. 


Figure 8: The refinished case is shown prior to installation 


of the electronics chassis. 
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Figure 9: The Finished Product 


this left a lot of holes in the case. Wood 
filler was then used in all exposed joints, 
cracks, holes, and surface imperfections 
and this was followed by a good sanding. 
Next, two coats of clear poly sealer was 
applied to all inside and outside surfaces, 
with sanding between coats. The case 
was now moisture proof. Multiple 
applications of black spray paint were 
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then applied with sanding between each 
coat. When the final coat of paint dried, 
a nice thick coat of automotive wax was 
added as a top coat. The grooved trim/ 
splice rings in the lid and case were filled 
with #22 gage white wire. It fits perfectly 
with thumb pressure installation and 
looks better than the cloth cord it 
replaced. Felt bumper feet were installed 
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on the inside lip of the case lid to give the 
lid a softer landing on the main case 
when it closes. Lid and case were then 
carefully aligned and held in place with 
furniture clamps for drilling of new 
mounting holes for the new handle, latch, 
hinges and bumper feet. Figure 8 shows 
the refinished case. The six holes in the 
bottom of the case are the mounting 
holes that secure the instrument in the 
case. 
Wrap Up 

The roll chart in the tester uses a lot of 
cryptic abbreviations in the remarks 
column. It is just something the user will 
need to get used to. Fortunately, a secret 
decoder list is published in the manual 
and with the tube data book. One 
abbreviation that really confused me was 
a column heading on the roll chart 
escutcheon that says R.P. This is the 
column heading for the Gm reading— 
what could it mean? The decoder list says 
R. P. is the Reject Point or the value of 
the meter reading at or below which the 
tube being tested should be rejected! As a 
final note, Heath published a series of 
technical application bulletins for their 
test gear and tube testers were no 
exception. Bulletin 13.A, written by Louis 
Garner, Jr., is titled Using the Heathkit 
Tube Checker to Identify and Salvage 
Defective Tubes and contains a lot of 
practical and useful information covering 
such things as noisy and microphonic 
tubes, low emission tubes, internal shorts, 
gassy tubes, and several other subjects 
and suggestions on what to consider 
before you cast out those old tubes. This 
was written prior to the introduction of 
the TT-1 and applies to any type of tube 
tester. I have an electronic file of this 
article and can make it available via email 
to any reader wanting to read it. Just 
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drop me an email and ask for it. With 
new electronics and a refinished case, the 
TT-1A has now been returned to service 
testing fire bottles in my shop. It should 
be good for another 50 years of service! If 
you ever get a chance to acquire this 
tester, do it, you will not be disappointed. 
The TT-1A was the only mutual 
conductance tester that Heath made. It 
survived 14 years with no hardware 
updates, recalls, modifications or other 
engineering glitches. A solid performer, 
and at 23 pounds it will not break your 
back lifting it from the shelf to the bench! 
Notes and Appendix 

These are the sources used by the author 
in the writing of this article and in the 
selection of parts. Please realize that there 
are other sources available. Use the power 
of the web to do your browsing. 
¢ A good web site that has a listing of the 
technical specifications for the TT-1 
would be: 
http://www. heathkit-museum.com 
¢ A complete set of manuals and tube 
data can be obtained from Vintage 
Manuals: 
http://www.vintagemanuals.com 
¢ Most case hardware is available from: 
http://www.tubesandmore.com 
¢ A good source for stainless steel machine 
screws and case hinges is: 
http://www.mcmaster.com 
¢ Electronic components were obtained 
from: 
http://www.mouser.com and 
http://www.digikey.com 
* DeoxIT™ is the trade name for an 
electronic contact cleaner and is a 
registered trademark of Caig 
Laboratories, Inc. http://www.caig.com 
¢ Heathkit Technical Application 
Bulletin 13.A was published in 1953. 
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Some Modifications for the Heathkit HW-16 
Part 2 


By Ken Gordon, W7EKB 
226 N. Washington Street 
Moscow, ID 83843 
kgordon2006@frontier.com 


80 Meter Loading 

I had to add a 12-pfd mica cap to the 
150-pfd plate tuning capacitor on my 
HW-16 in order to be able to peak the 
transmitter (and receiver) on the low end 
of 80 meters. However, this capacitor has 
to be switched out for operation on 15 
meters. In an article in CQ magazine, an 
author removed one of the fixed loading 
capacitors and substituted a 365-yFd 
variable from an old BC receiver. 
However, the shaft and knob to control 
this capacitor were mounted on the front 
panel where there is already very little 
room. I did not like the effect on the 
arrangement of the front panel, so I 
elected not to do this one. 

The HW-16 has fixed loading 
capacitors. Iheretore, Mt smustpc 
connected to a resonant 50-ohm antenna 
that exhibits a minimum SWR. 

RF Power Control 

Originally, RF power is adjusted by 
varying the B+ to the screen of V9, the 
6GE5 PA. This does not give you very 
much range. You can adjust power input 
from 90 watts at maximum down to 
about 75 watts at minimum, but this is 
not really very valuable to us today. This 
was probably instituted by Heathkit to 
make certain that Novices could set the 
transmitter to their legal 75-watts input, 
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since there is no variable loading control 
to adjust power input. 

If you wish to change this to a more 
worthwhile function, remove and solder 
together the two wires from points 2 and 
3 of R13, the front-panel power-level 
pot, and insulate the ends with shrink 
tubing, then tuck them out of the way 
somewhere safe, or simply replace those 
two wires with one wire, much shorter. 
This connects full screen voltage to V-9, 
the 6GE5 PA, and it will now operate at 
full power at all times. 

Then, disconnect the wire from the B+ 
buss which connects to R-6, a 22-k, 2- 
watt resistor, which is the screen-voltage 
feed to V6, the 6CL6-driver tube. 
Connect this B+ buss wire, which you 
removed from R-6, to point 3 of the 
power-level pot. Connect a wire from 
point 2 of the power-level pot back to R- 
6. 

This duplicates the power control, but 
it is now connected to the driver. Power 
output can now be adjusted from full 
power down to about 2 or 3 watts. 

If you increase the value of R-14 you 
can adjust power down into the milliwatt 
range and still go up to full power with a 
twist of a knob. You will have to 
experiment with the value of R-14 until 
you get what you want. 

This QRP mod was found on the web, 
and makes the HW-16 able to operate as 
a (very inefficient) QRP transmitter. 

Chirp with Crystals 


There have been several different 
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methods suggested for minimizing the 
chirp that appears when using crystals 
with many HW-16s. 

The first suggestion I found was, of 
course, to regulate the screen voltage of 
the oscillator tube, at least. Since my first 
HW-16 had all its electrolytic capacitors 
leaking or shorted, and since at that time 
I had no source of original capacitors 
with which to replace them, I redesigned 
the power supply according to the 
ieandaa 2s 
incorporating two VR tubes to regulate 


schematics in figures 
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not only the screen voltage of the 
oscillator, but also the plate voltage. The 
result was absolutely no change 
whatsoever in the amount of chirp-with- 
crystals! Later research on the web 
discovered that other users had the same 
result as I experienced, therefore, more 
research was needed. 

Another suggestion was to reduce the 
oscillator voltage by changing the point 
in the power supply where the 310 VDC 
oscillator plate voltage is taken from, to 


the 175-VDC tap. This may help in 
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Figure 1: Original HW-16 Power Supply Schematic 
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Figure 2: Modified HW-16 Power Supply 
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Figure 5: Close-up view of the oscillator, with the tubular-mica 220-pfd cap 
connected to the screen, and a 2.5-mH RF choke are shown. The choke is a 
replacement from Mouser. I don’t like those ferrite-loaded chokes because they 


don’t always work properly in vintage circuits. 


certain cases, but in my opinion is not 
really necessary, and really doesn’t address 
the underlying problem. From my 
reviewing of the literature, it seems 
obvious to me that the underlying 
problem was incorrect or insufficient 
feedback in the crystal oscillator stage. 

The first clue for me towards finding 
the correct solution was an article in QST 
magazine for March of 1950 entitled 
Crystal-Controlled Oscillators’. 

In this article, several types of crystal 
oscillators were examined, and several 
different tubes were tried. It was 
determined that the so-called “modified 
Pierce” circuit, and the GAG7 tube, 
provided the best results. 
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Since the 6GCL6 is a 9-pin miniature 
version of the 6AG7, as an experiment | 
added a 220-pfd mica capacitor between 
screen and ground of the oscillator tube 
in my HW-16. This eliminated all but a 
very small amount of chirp, only 
noticeable on 15 meters. 

Adding this additional feedback 
capacitor directly from the screen of the 
oscillator tube, pin 3 (or 8), to ground 
increases feedback in the circuit, thereby 
minimizing chirp. 

In the type of modified-Pierce crystal 
oscillator used in the HW-16, ground is 
the midpoint between the “plate” (screen) 
and grid, since the cathode is grounded 
directly. 
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Figure 6: The Original VF-1 Keying and Switching Circuit 


I ended up using a 220 pfd dipped 
mica for my rig, but others have found 
lower values will work at least as well or 
better. An author in CQ magazine" used 
a value of 20 pfd to cure “hard starting” 
of his crystals. It appears that each HW- 
16 is different from every other and will 
require different values of screen-to- 
ground capacitance at the oscillator, up 
to none at all, for best effect. 

At least two users reported that adding 
the screen capacitor made their crystals 
“sluggish,” or even stopped the oscillator 
from working at all. However, when the 
value of the added screen capacitor was 
reduced to a lower value, sluggish 
operation disappeared, and chirp was still 
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reduced or eliminated. The capacitor 
chosen should be a “high-Q” dipped- 
mica in every case. 

Another user reported that after adding 
the screen capacitor, which did reduce 
the chirp to a much lower value, when he 
then connected an HG-10 VFO to the 
HW-16, left the coax plugged into the 
VFO input jack but powered the VFO 
off when he used crystals, all chirp, even 
on 15 meters, was gone. The capacitance 
of the coax between the HG-10 and the 
grid of the HW-16 oscillator tube was 
the added factor that eliminated the 
remaining chirp. 

I suspect that many of those users who 
have reported having no difficulty with 
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Figure 7: This is the modified VF-1 keying and switching circuit. S1 is a 4-pole, 
3-position rotary, one pole not used. The wiring of the accessory plugs for any of 
the DX-35/40/60/HW-16 are all the same, but you must use cathode keying for 


the DX-20/35/40 and grid-block keying for the DX-60 and HW-16. 


chirp-with-crystals either have their 
VFO’s RF cable still plugged into their 
HW-16 when using crystals, or they were 
using a brand of 6CL6 that naturally has 
more feedback internally, or the internal 
wiring of their particular HW-16 is 
arranged differently, or they don’t use 
crystals. 

Therefore, for those of us who 
experience chirp-with-crystals, adding a 
small-value (2 or 3 pfd) mica capacitor 
between the grid (pins 2 or 9) of the 
oscillator tube and ground, in addition 
to the screen-to-ground capacitance, may 
help eliminate the remaining chirp. From 
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a careful examination of the circuit, it is 
clear that both of these provide additional 
feedback. 

The proper amount and relationship 
of feedback is obviously very important 
to eliminate chirp-with-crystals in this 
rig, or in any other modified Pierce- 
crystal oscillator. 

QSK 

The QSK method used in the HW-16 
generally works quite well. However, in 
some cases with some HW-16s, there is a 
very annoyingly loud click on make-or- 
break that is very tiring to listen to. I have 
not yet found the source of this click, but 
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Figure 8: The CWF-2 bandswitch addition (Bypass, 180, 110, 90, and 80 Hz) is 
mounted on the front panel, between the original RF gain control and the amplifier 
power control. The knob is from Radio Shack. Pll replace the other two knobs with 
similar Radio Shack knobs in the future. 


Figure 9: Close-up of CWF-2 filter and its power supply is above. Figure 7 (page 
17) is the schematic drawing of my mods to the VF-1 I use with my HW-16. 
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2 has only three choices of selectivity: 180, 110, and 80 Hz. I simply wired into the 
ignored 90-Hz position. I find I like it best for most uses. 


apparently others have noticed it and 
have tried to do something about it. 

Jim, WB2LHP, suggested changing the 
capacitor at the base of Q-1 from 0.1 pF 
to .33 or even .47 pF to minimize this 
click. 

Another Jim, WBOMZN, in the March 
1973 issue of Ham Radio magazine, 
suggested a dual-diode “noise limiter” 
should be added to the plate circuit of V- 

(OAG 

However, so far, none of those methods 
have worked for me. If anyone can give 
me a real solution to this problem I 
would be very grateful. 

In my own case, I will not waste any 
more time trying to track this problem 
down, and I intend to implementa relay- 
based QSK system, somewhat similar to 
that one recently published in the 
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February 2012 issue of QS7, or a simpler 


6 in order to 


version from an earlier issue, 
get a much quieter QSK system. 
Audio Filter Modification 

I have added an ancient Autek CWF- 
2 audio filter to my HW-16, building it 
into the rig, and mounting the switches 
on the front panel. (See figures 8 through 
13.) The installation looks almost 
factory-done, and works very well indeed. 
The added knob on the front panel of my 
HW-16 seen in the photos is the 
bandwidth control for the audio filter, 
and also turns it on and off. The filter has 
3 dB of added audio gain when on and 
there is a noticeable improvement in the 
ability to copy weak signals. 

This audio filter is still available 
through a subsidiary of MFJ, Vectronics, 
as their VEC-820K kit. 
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a aw ctl a! ON IP Ns GEST | 
Figure 11: This is a close-up of the filter caps, the 12-VDC PS for CWF-2, and the 


VR tube sockets. At the time, I did not have two identical sockets and I used what 
I had. 


&: 


Figure 12: Near one of the VF-tube sockets, the CWF-2 
audio filter is mounted to the shield near the bandswitch 
with double-sided tape. The 12-VDC power supply is also 


visible. 
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Figure 13: Filter caps are mounted with double-sided tape. The small power supply 
with the two small filter caps is my voltage-doubling supply for the CWF-2 audio 
filter. I use the 6.3 VAC filament supply as the AC source. 


Full-Transceiver Modification 

I have an old article from the March 
1973 issue of Ham Radio magazine that 
contains a somewhat complex method of 
using the HW-16’s own internal HFO as 
the VFO for the transmitter, making the 
HW-16 into a true transceiver.® 

However, although this works quite 
well, and it includes a method for RIT, in 
my opinion, the rig should also have 
some form of decent AGC added in order 
to make the full-transceiver mod most 
effective. 


Such a decent AGC should not be all 
that difficult to implement. An excellent 
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AGC circuit by Hatch was published in 
Electric Radio some time ago'® and would 
also then provide a source for a decent 
“S” meter. It should take only a few 
components. I have recently bought a 
meter which had been removed from a 
Heathkit SB-101 and I intend to install 
this meter in anticipation of doing 
Hatch’s AGC/S-meter mod. 

As I mentioned above, there were also 
at least three articles printed in QST 
magazine on changing the 15-meter band 
to 20 meters, and back, and one in CQ 
magazine on adding 20 meters to make 


the HW-16 a four-band rig.?%"8 
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I have not done any of these, mainly 
because I use my HW-16 as one of my 
backup rigs for my NTS duties, most of 
which take place on 40 or 80 meters, and 
therefore I never really had any need to 
do this. However, for those of you who 
might like to try a little vintage 
“DXpeditioning,” this would be an 
excellent modification. 

I have toyed with the idea of modifying 
the HW-16 to cover all bands from 160 
through 10 meters. However, although 
the circuits of both the transmitter and 
receiver are simple enough, there is so 
little available room for coils and crystals 
that it would be very difficult to 
implement. I do know that at least one 
user has modified his HW-16 for 160 
meters, and uses it regularly on 160, 80, 
and 40 meters. 

Power Supply Capacitors 

For those of you contemplating the 
restoration of an HW-16, Tom, at http:/ 
/www.hayseedhamfest.com now has 
replacement original capacitors for the 
power supply. 

Conclusion 

The HW-16 was brought out by 
Heathkit in 1968, yet even 44 years later, 
it is still a very useful little rig. 

I thoroughly enjoy using mine, and I 
hope you will too. 

I wish to thank not only Ray, NODMS, 
for the opportunity to write this article 
and for his kindness in publishing it, but 
also Ken Grimm (K4XL) who operates 
the BAMA manual site, and Garey Barrell 
(K4OAH), both of whom bent over 
backwards to find and supply me with 
copies of most of the articles referenced 
below. 
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The Davco DR-30 
A Hot Receiver in a Tiny Package 


By George Misic, KE8RN 
1936 Duncan Avenue 
Allison Park, PA 15101 


ke8rn@comcast.net 


General Description 

The Davco DR-30 is a most interesting 
receiver; it has most of the performance 
and features of the well-known Collins 
75A-4, plus six meter coverage, all in a 
cabinet the size of a 3 x 5-inch card file 
box. Davco was located in Tallahassee, 
Florida. They produced the receiver in 
the late 1960s. It was reviewed by Doug 
DeMaw in the QST Recent Equipment 
column, January 1967, and that date is 
also stated in the manual copy that | 
have. 

The receiver is, of course, all solid state 
with two field effect transistors (FET's) 
but no integrated circuits. It uses a P- 


fe 
nas" 


| ill 


channel FET for the RF amplifier and a 
more common N-channel FET for the 
first mixer. The balance of the DR-30 
uses conventional bipolar transistors and 
small signal diodes; all of the transistors 
are PNP germanium types except for one 
NPN to make a complimentary pair in 
the audio output stage; it uses no silicon 
types. It operates from a 12-volt nominal 
source; the manufacturer recommended 
operating it from batteries but did offer 
an AC power supply / speaker that also 
held nine D cells for operation without 
an AC power source. The receiver can be 
used with positive or negative ground 
systems; a switch is provided to select 
positive or negative ground connections 
for mobile installations. The 
manufacturer announced an intention to 
make a companion transmitter but never 
did market one, although I have been 


Figure 1: Front View of the Rare Davco DR-30 HF Receiver 
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told a prototype was in development. 
The receiver is surprisingly heavy at seven 
pounds considering its small size and no 
built-in AC power supply; it does have a 
chassis structure made of an aluminum 
extrusion that is very robust and quite 
thick, adding to the weight, but making 
the receiver very solid and stable. 
Frequency Coverage 

The receiver covers 80, 40, 20, 15, 10, 
and 6 meters, plus a band for WWV at 
9.5-10.050 MHz. The receiver covers 
550 kHz on each band; it covers all of 10 
meters in four bands and the first 550 
kHz of 6 meters. There is no coverage for 
160 meters, or frequencies below 3.5 
MHz. There is one 6 meter band; and 
two additional bands that can be set up to 
cover nearly any band between 4 and 54 
MHz with the installation of optional 
crystals. The factory could install coverage 
from 3.0 to 3.5 MHz for the original 
owner. 

Conversion Scheme and IFs 

The DR-30 is a double conversion 
superheterodyne and uses a crystal 
controlled first conversion like the Collins 
S-Line, A-Line, and many other fairly 
modern rigs like Drake. It is very stable 
by design, partially because of the crystal 
controlled first conversion. The first IF is 
2.405-2.955 MHz. 

The tunable VFO covers 1.950-2.500 
MHz. The second IF is the common 455 
kHz to allow the use of a standard Collins 
mechanical filter. Tuning is at the rate of 
about 25 kHz per revolution of the main 
tuning knob; this is slow enough to easily 
tune SSB, but fast enough to get from 
one end of a band to the other. 

The first-to-second IF uses a tunable 
conversion oscillator with the same MHz 
range for all bands, giving the same 
readout, tuning rate, and stability on all 
bands. The main tuning variable 
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capacitor is a three section unit that tunes 
both the variable oscillator and the first 
IF tuned circuits for better image 
rejection. The crystal controlled first 
conversion oscillator operates at 2.995 
MHz above the top of each band; to 
cover 80-75 meters, the crystal is at 6.955 
MHz. 3500 to 4050 kHz (all bands 
covered by the Davco are 550 kHz wide) 
is thus shifted to the first IF of 2955 to 
2405 kHz or 2.955 to 2.405 MHz. The 
local VFO shifts this down to 455 kHz 
by using a tuning range of 2500 to 1950 
kHz. 
Selectivity and Filters 

The Davco DR-30 has three selectable 
degrees of selectivity. For SSB, a 2.1 kHz 
Collins mechanical filter is used. For 
CW, a single crystal filter about 500 Hz 
wide is added to the Collins filter. For 
AM, the 455 kHz intermediate frequency 
is used with no additional filters beyond 
the interstage ceramic resonators for a 
bandwidth of about 5 kHz. DC controlled 
diode switching is used to select the filter 
devices used in each mode. The BFO is 
shifted to either side of the mechanical 
filter for selection of USB or LSB; the 
VFO is also shifted a bit so there is 
minimal frequency shift between 
sidebands. A single hairline cursor is used 
for either sideband, so there is no dual 
line like is used in some rigs that do not 
compensate for the frequency shift when 
changing sidebands. Only the SBE 33, 
SBE 34, and the B& W 6100 transmitters 
have no frequency shift when changing 
sidebands, but the Davco, like Collins 
and Drake, has very little error when 
changing sidebands. Both product 
detectors for SSB and CW and a 
conventional envelope detector for AM 
are provided. 

Reception Tools 

The Davco DR-30 has a noise blanker 

ahead of the sharp IF selectivity to prevent 
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FEATURES: 


e Complete ham-band coverage 80-10 
meters and portion of 6 meters 


e Standard-equipment 9.5-10.5 Mc band 
provides WWV and 31 meter SWL band 


e Three-position selectivity for optimum 
fidelity and QRM rejection 


e Ultra-sharp CW filter 


e Crystal-controlled BFO; separate AM and 
Product detectors; AF and RF gain controls 


e Full AGC with selectable decay time; 
S-Meter; illuminated dial 


e Fly-wheel tuning drive with high-ratio 
split gears; direct calibration on all bands 


e Tunable rejection notch filter; extremely 
effective noise limiter 


e Transmitter type VFO; crystal controlled 
first oscillator; built in crystal calibrator 


e Low power consumption, permitting 12V 
battery operation when desired; AC supply 
available 


e Full transistorization, diode selectivity 
switching, plug-in module construction, 
highest quality components 


e Rugged, stable extruded aluminum chas- 
sis for extreme stability; textured grey 
metal cabinet; FULLY GUARANTEED 


\/CO 


THE RECEIVER THAT PERFORMS THE WAY 
YOU EXPECT A RECEIVER TO PERFORM 


THE DAVCO 


DR-3O 


Get the receiver that does the job! 
Feature for feature the DR-30 is your hest buy. 


HERE'S WHY: 


@ All solid-state featuring Field-Effect transistors in 
RF stages @ Most compact receiver on the market 
today hut hig enough to do the job @ Makes overloading 
and cross-modulation a thing of the past © Unbelievable 
sensitivity — really pulls in the weak ones @ Contains 
all of the features you want at a price that’s right @ 


All of the advanced capabilities ever wanted in a receiver are 
now available at a price within the range of every serious 
amateur. The all-transistorized Davco DR-30 is a compact 
(4’°H X 7%’ W X 6’'D) amateur-engineered receiver designed 
to provide exceptional performance under extreme environ- 
mental operating conditions. Sensitivity you won't believe, 
superior image rejection and extreme freedom from cross- 
modulation and overloading on strong signals are only a few 
of the reasons why the DR-30 is the receiver that does the job! 
Ask the ham who is using one now, check the many features 
included at no extra cost and you'll discover why the Davco 
DR-30 should also be your receiver. Many professional 
and commercial users have already discovered for themselves. 


DAVCO DR-30 $389.50 


For further information and illustrated brochure, write: 


DAVCO ELECTRONICS, INC. 
P.O. Box 2677, 2024 S. Monroe St., 
Tallahassee, Florida 32304 


| 


Figure 2: Davco’s DR-30 ad appeared in the January 1967 issue of QS7. Even 
though it’s a completely solid-state receiver, the technology is now old enough to 


be a vintage design. The QST block diagram is on page 26, figure 4. 
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foe 3: DR-30 Top View 


widening of the noise pulses by running 
them through a sharp filter. A 100-kHz 
crystal calibrator is provided; it can be 
used effectively on all frequencies up to 


50-plus MHz. An adjustable notch 
rejection filter is also provided, giving 
the tiny DR-30 a very good suite of 
effective tools to use for dealing with 
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crowded bands and interference issues. 
The audio circuitry is fairly typical of the 
methods of the time, without the use of 
any transformers. 
Engineering Error 

One dangerous aspect of the DR-30, 
especially to me, an electrical engineer, is 
the eight-pin Cinch-Jones female 
connector on the back of the Davco 
chassis. The cable coming from the power 
supply then has power supply voltage 
exposed on a male pin, making at least 
one of the pins live with voltage. 
Accidentally hitting the plug pins on a 
grounded object can cause a shock, a 
shower of sparks or a possible fire. 
Essentially, every piece of equipment | 
can think of uses safe female contacts on 
the power-cord side of the equipment. 
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Figure 5: DR-30 Bottom View, Note the Collins Mechanical Filter 


This connector also carries speaker audio 
output and the muting circuit. 
Manual Availability 
If you have a Davco DR-30, or are just 
very interested in it, Dr. Al Bernard at 
NI4Q@juno.com is the only source I 
could find for a Davco manual; his is a 
work of art. By the way, if you get the 
original manual for the Davco, there are 
power supply errors. The transformers 
shown for the two power supply designs 
are reversed. The 24-volt transformer is 
for use in the version with a regulator 
transistor; the 12 volt transformer is for 
the unregulated version. They are reversed 
in the original Davco parts list. 


ER 
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The Hallicrafters ARR-7, R-45_ 
HF Receiver 


By Jim Riff, K7SC 
9411 E. Happy Valley Rd. 
Scottsdale, AZ 85255 
k7sc@arrl.net 
During WWI the need for intelligence 
gathering was as essential then as it is 


today. The U S Army Air Corp urgently 
needed a way to identify enemy radar 
frequencies and contracted Hallicrafters 
to provide an airborne version of their 
SX-28A that was currently in production 
for use in other military services. 


28 Electric Radio #277 


Figure 1: Front panel of the R-45/ARR-7, a Hallicrafte 
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Hallicrafters’ chief engineer, Bob 
Samuelson, designed a lightened version 
of their SX-28 production receiver, 
adding the required motor drive tuning 
and several additional signal output 
connections to the design. The result was 
an improved, compact (10”W, 7”H, 19” 
L), lightweight (36 pounds), durable 
aircraft receiver known as the ARR-7, see 
figure 1. 

The ARR-7, or R-45 as it was also 
identified, isa compact SX-28A that tunes 
AM and CW signals from .55 MHz to 42 
MHz. Additionally, an extra RF stage 
was added to prevent oscillator radiation 
from escaping and possibly being detected 
by enemy surveillance. This added RF 
stage can be easily eliminated by 
jumpering the first RF grid to plate circuit 
and pulling out the 6AB7 tube. There is 
no difference in performance without 
that first RF stage. A total of 12 all metal 
tubes are used in the design. With the 
addition of a motor driven tuning system 
the receiver could be manually tuned or 
power tuned. Note that the motor drive 
only provides a method of moving the 
dial, but did not signal search. A 
lightweight aluminum front panel and 
case were incorporated to reduce the 
weight for aircraft use. These units were 
installed in modified B-24 heavy bomber 
aircraft known as Ferrets. Their mission 
was to scan the enemy airwaves for 
communication and radar signals. During 
WWII most enemy radar was confined to 
the mid-HF frequencies due to their 
technology limitations, and was easily 
detected with equipment like the ARR-7 
receivers. In order to properly identify 
the pulses, the ARR-7 was coupled with 
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panadapter and scope output connections 
cabled to a BC-1031 scope. These R-24 
aircraft flew in the South Pacific and 
North Africa during the closing years of 
the war, and into the early years of the 
Korean conflict. 

Since Hallicrafters was capacity limited 
with additional military contracts in 
1944, the ARR-7 was sub contracted for 
actual production to Belmont Radio, 
which was located just a few miles north 
of the Hallicrafters plant in Chicago. 
Under the supervision of the Hallicrafters 
engineers several hundred receivers were 
produced. Many of Hallicrafters’ vendors 
also supplied the same SX-28 parts for 
the ARR-7 to Belmont Radio including 
parts with the Hallicrafters logo: S-meter, 
IF cans, and knobs. Belmont Radio was 
located at 5921 W. Dickens Avenue on 
the northwest side of Chicago, and was 
also producing the BC-348F receiver 
under Signal Corp. contract for the 
military. Just after WWHI, Belmont Radio 
was acquired by Raytheon and became 
their TV production division. 

The ARR-7 is quite a good overall 
receiver and is stable enough to receive 
SSB signals using the BFO and pitch 
controls. Increased stability comes from 
the addition of a 0D3 voltage regulator 
tube and rigid mounting of the tuning 
capacitor and coils, see figure 2. The 
receiver does not use any of the 
troublesome paper capacitors in its 
construction. The capacitors, resistors, 
and coils were covered with a heavy wax 
impregnated fungicide treatment that also 
provided a moisture barrier to the entire 
circuit. The receiver does not have 
provisions for a dynamotor or internal 
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Figure 3: The ARR-7 schematic is nearly the same as a regular SX-28A. 
power supply, and requires a source for supply was used to provide the working 


275 VDC and 6.3V to operate. In.. voltages. For: my “usage ae power 
airborne applications a PP-32 power transformer was installed in place of the 
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Se 


Figure 4: This is a photo of the restored R-45 that includes the addi 


speaker and an AC power transformer. 


existing filter choke at the rear of the 
chassis. A silicon diode full wave bridge 
and a 100-ufd capacitor provided the 
high voltage. All of the filaments in this 
design are factory wired for 6.3 volts, and 
no major modifications are required to 
the wiring. A 120-volt socket was located 
on the front panel in place of the multi- 
pin military connector. When received 
the motor drive had been removed, and 
since it required an additional 24- VDC 
source and was of little use anyway it was 
‘not missed. This receiver was acquired 
from ER prestigious author Bob Grinder, 
K7AK. 

Restoration took some time to 
complete, both cosmetically and 
electronically, but the design is basically 
an SX-28 with several improvements and 
additions, see figure 4. There are no 
layered component assembly techniques 
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tion of a small 


used in the production, and all the 
capacitors and small resistors that are 
mounted on phenolic boards work, and 
the standard SX-28 alignment put 
everything in place. 

These receivers are everything a good 
SX-28 is but in a lighter, smaller, and 
more compact package. Performance is 
quite good, as many JAs were received on 
10-meter sideband without any difficulty. 
Although these receivers were not 
produced in the quantity that the SX-28s 
were, they are equal to, or in some areas 
better than, their siblings. One 
outstanding feature that the ARR-7 
brings to the party is their ease of repair 
and their robust, stable construction that 
will give many years of enjoyment to 


their owners. 
ER 
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Improving the SX-140 


By Bruce Stock, AB7YD 

537 33RD Avenue S 

Seattle, WA 98144-2540 
ab7yd@comcast.net 
http://ab7yd.home.comcast.net 


In 1960 Hallicrafters introduced a 
transmitter and receiver pair intended 
for the beginning Novice radio amateur. 
Although they already had some entry 
level general coverage receivers that would 
have been appropriate for a Novice, the 
Hallicrafters transmitters at that time 
were mostly more powerful than a Novice 
could use and had accordingly high prices. 
The company apparently saw the 
opportunity to design a new transmitter 
and receiver pair that was designed 
specifically for the Novice needs and 
budget. 


The new Novice station consisted of 
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the HT-40 transmitter and the SX-140 
receiver, each costing less than $100 in 
kit form, and each having a nice looking, 
matching style. These new products also 
seem to have attracted the attention of 
the Heathkit Company, because Heath 
decided to introduce its own matched 
styling Novice station with a similar price 
structure about a year later. The Heath 
models were the DX-60 transmitter and 
the HR-10 receiver. 

Since I have enjoyed using the Heath 
Novice station from my own boatanchor 
collection for many years now, I thought 
it might be interesting to see if I could 
acquire the Hallicrafters pair and see 
how the two different vendors’ products _ 


compare. So, I began searching in earnest 
and within a year I was able to find both 
the receiver and the transmitter. 

As you can guess from the title of this 


Photo 1: This is a side-by-side comparison of the Hallicrafters SX-140 (left s 
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article, I did find the SX-140 a bit 
disappointing when compared to the HR- 
10. Although I really like the size and 
styling of the Hallicrafters receiver, its 
performance just didn’t live up to the 
pretty face. In fact, I would suspect that 
Hallicrafters was struggling to reduce 
production costs with this receiver, and 
that may have forced them to make some 
painful design decisions. 

The more I compared the Heath and 
Hallicrafters receivers, it seemed very 
likely to me that Heathkit may have 
taken quite a lot of “inspiration,” shall 
we say, from the SX-140 concept and 
design in creating their own HR-10 
receiver. The Heath receiver was not a 
direct copy by any stretch of the 
imagination, but a new design with some 
similarity and many improvements. 
Interestingly, it seems that Heath was 
able to successfully reach an even lower 
price point than the SX-140, and they 
did so with what I think is a considerably 


ind the Heath HR-10 (right side). 
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better performing receiver. 

Photo 1 is a topside comparison view 
of the two receivers, with the SX-140 on 
the left and the HR-10 on the right. 
You'll notice right away that the main 
tuning capacitor on the SX-140 (top 
center of the left photo) is a single-section 
variable that tunes only the local 
oscillator! In comparison, the HR-10 on 
the right has a more conventional 3- 
section capacitor, which provides for 
tracking among the LO, the mixer and 
the antenna coils. This means that on the 
SX-140 you'll be doing your own 
tracking, more or less, by readjusting the 
antenna trimmer as you tune across a 
band. Since there was no way of tracking 
the mixer stage coils with the single- 
section variable, Hallicrafters used 
untuned broadband mixer coils on the 
80M through 20M bands, and for the 
upper bands they used fixed-tuned mixer 
coils that were tuned to each band’s 
center. It was a workable but not very 
satisfying solution. 

Both receivers had crystal calibrators. 
Heath’s was an optional plug-in 100-kc 
calibrator module that you can see at the 
lower left of the chassis. The built-in 
Hallicrafters’ calibrator used a 3500-kc 
crystal that let the user set only the lower 
band edge. While you can argue that a 
Novice would only be working near the 
lower band edge anyway, he likely 
wouldn't be doing so after he upgraded, 
bought a VFO and a microphone, and 
started exploring the rest of the band. 
That bottom edge calibration point 
wouldn’t be serving him very well at that 
point because of inherent nonlinearity 
across the dial tuning. 

All-in-all, however, the most annoying 
fault in the SX-140 design is the IF 


section, which consisted of only a single 


June 2012 52 


HR-10’s Tl 


X1 = 1680.7 Ke 
X2 = 1682.4 Ke 


New IF Subchassis 


6.3 Vac 


Figure 1: The Added SX-140 IF Stage 


stage. Hallicrafters compensated for the 
resulting low gain and wide bandwidth 
of this solution by cleverly providing 
regeneration for the IF stage via a front 
panel control. The control electronically 
lifts the suppressor grid of the GBA6 from 
ground, causing the tube first to 
regenerate, thus providing more IF gain, 


and then eventually to go into full 


Photo 2: The New Subchassis 
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with the Figure 1 Circuit 


oscillation, which also creates a BFO 
action as well. 

While I have to admire the compactness 
of this solution, I certainly do not admire 
its results in everyday use of the receiver. 
At low regeneration levels the receiver 
seems fairly deaf, so you almost always 
feel the need to have considerable 
regeneration cranked in. This also 

narrows the _ basic 
“broad as a barn door” 
selectivity of the single 
IF stage, which should 
be a good thing, right? 
Unfortunately, it does 
not quite work out that 
way. The regenerated 
IF stage seems to want 
to lock onto the 
strongest signal it 
comesacross. So, ifyou 
are trying to copy a 
weak station with a 
strong signal nearby, 
guess which one the IF 
favors? 
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I did a bit of research on the Internet 
and found that I wasn’t alone in thinking 
that the SX-140 needed help with its 
lackluster IF performance. One solution 
I found suggested adding a 1650-kc IF 
transformer and tube to implement 
another IF stage. A more complicated 
suggestion was to turn the SX-140 into a 
double-conversion receiver by adding a 
second mixer to produce a new 455-kc 
second IF section. Neither of these 
solutions really appealed to me, because 
although the first one would solve the 
gain problem it would still have a rather 
wide bandwidth, and the double- 
conversion approach would require many 
more parts and some real packaging 
ingenuity to shoehorn everything onto 
the SX-140 chassis. 

After much rumination, it finally 
dawned on me that the simplest answer 
was probably the path chosen by Heath 
in the HR-10. Heath had designed a 2- 
stage IF with a half-lattice crystal filter 
for bandwidth control. That lattice filter 
was a most unusual thing to find in a 
receiver at this price point, and it does a 
good job of making a cheap receiver 
perform very much better than you would 
normally expect. So I began to search for 
a “junker” HR-10 from which to scavenge 
the few needed items. Fortunately, one 
came along fairly quickly and I was able 
to remove the T1 IF transformer and the 
two crystals that I needed from it. 

Figure 1 is the schematic of the added 
IF stage. The new stage splices into the 
existing SX-140 IF circuitry between 
output of the V2a mixer tube and the 
input to the [2 IF can. The wire that 
connected these two points originally is 
simply removed and the new IF stage is 
inserted there. 

Photo 2 shows how I mounted a 
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subchassis containing the new parts. The 
subchassis was built from some scrap 
aluminum leftover from other projects. 
This subchassis 
straightforward and simple solution to 
the IF problems, and it can easily be 
removed by some future owner of the 


makes for a 


receiver if he so desires. 

One small wrinkle remaining to be 
ironed out was that the Heath IF was at 
1680 kc but the SX-140 used the 1650- 
ke IF frequency favored by Hallicrafters. 
Fortunately, the transformers in the SX- 
140 were easy to retune to 1680 kc, and 
to simplify things I did that realignment 
before I hooked up the new IF stage. The 
original SX-140 IF stage is left otherwise 
unmodified, and it now becomes the 
receiver's 2nd IF stage. 

The Heath lattice filter provides a nice 
3-kHz bandwidth that is a compromise 
between CW and AM reception. If you 
predominately operate on AM, you might 
want to widen that bandwidth somewhat. 
On the other hand if you are mainly a 
CW fan, you might want to narrow the 
bandwidth instead. Either change can be 
done using the methods described in the 
Electric Radio magazine article, August 
2008, titled Modifying Heath Crystal 
Filters. | tend to operate only on AM 
myself, so a 4 or 5 kc bandwidth is much 
more to my liking than 3 kc. 

After installing the assembled IF 
subchassis into the SX-140, you can doa 
preliminary alignment of the IF just by 
peaking on band noise. The next step 
would be to use a signal generator at the 
1681.6-kc IF_band center and tune for 
maximum output. To do the best possible 
alignment you really need to use a sweep 
generator in order to see what the IF 
passband actually looks like and then 
tune for maximum symmetry and 


June 2012 35 


Photo 3: Properly Tuned IF Stage 


minimum sag in the band center. Photo 
3 shows what a properly tuned IF will 
look like. When you are done with the 
alignment, you will have a receiver that 
has both enough gain anda solid passband 
that you can trust. 

Once the IF modification was 
completed, it was time to move on to the 
next problem. As part of my initial 
checkout and alignment of the receiver, I 
measured how many microvolts it took 
on each band to cause an S-9 reading on 
the S-meter. These measurements showed 
that the 40M band had only one-third 
the sensitivity of the 80M and 20M bands. 
The most probable cause seemed to be 
that Hallicrafters had used a single 
broadband mixer coil (L12) for both the 
80M and 40M bands and apparently 
that coil does not work very well for 
40M. 

To remedy this situation, I spent a few 
minutes with a likely looking slug-tuned 
coil from my parts box, some capacitors 
and a grid dip oscillator. I soon had my 
own tuned 40M mixer coil. Then it was 
a simple matter to snip the jumper 
between the 40M and 80M positions on 
the mixer wafer of the band switch (SIc), 
and install the new L-C circuit between 
the 40M contact and the nearby B+ rail 


on the Sld wafer. 
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The new coil successfully brought the 
40m sensitivity up to the same level as the 
80M and 20M bands. However, because 
the coil is fixed-tuned it can’t cover the 
whole 300 kc of the 40M band uniformly. 
I peaked mine at 7200 kc to favor the AM 
window at the top of the band, but if you 
are a CW fan you might want to choose 
7100 kc instead. 

The only remaining thing I might want 
to do to the SX-140 would be to replace 
BFO with a 


conventional BFO that is tunable from 


that regenerative 


the front panel. So far I haven’t come up 
with a way to do this that is both 
electrically and mechanically simple, plus 
easy to back out if some future owner of 
the receiver desired originality over 
performance. Also, converting the 3500- 
ke calibrator to a 100-kc calibrator would 
be worthwhile, but for me it isn’t a high 
priority item. 

In case you may be wondering, I haven't 
found much to complain about with the 
companion HT-40 transmitter. It does 
what it is supposed to do, and does it well 
enough. But in an interesting twist, I 
think that Hallicrafters may have taken 
some “inspiration” of their own from the 
design of Heath’s DX-40 transmitter, 
which had already been in production 
for 2 years before the HT-40 came out. 
There are definitely some interesting 
similarities between the HT-40 and the 
DX-40 designs, and it makes sense that 
Hallicrafters might have looked at existing 
small transmitter designs to see what was 
being done by other players in the market. 

For anyone who wants to read a detailed 
review of the SX-140, see Electric Radio 
#72, April 1995, p.30. The HR-10 has 
also been reviewed in Electric Radio #232, 
September 2008, p14. 


ER 
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Antique Wireless Association AM Net: Sunday afternoon, 3837 kc, QSX David, KA2J 

Arizona AM Nets: Sat & Sun: 160M 1885 kc @ sunrise. 75M 3855 kc @ 6 AM MST. 40M 7293 kc 10 AM MST. 6M 
50.4 Mc Sat 8PM MST. Tuesday: 2M 144.45 7:30 PM MST. 

Boatanchors CW Group: QNI “CQ BA or CQ GB” 3546.5, 7050, 7147, 10120, 14050 kc. Check 80M winter nights, 
40 summer nights, 20 and 30 meters day. Informal nightly net about 0200-0400Z. 

California Early Bird Net: Sat. mornings @ 8 AM PST on 3870 kc. 

California Vintage SSB Net: Sun. mornings @ 8AM PST on 3860 +/- 

Colorado Morning Net: Informal AMers on 3875 kc daily @ 6:30 AM MT and 3:30 PM MT, QSX K@OJ 

Collins Collectors Association Nets: Sunday, 14.263 Mc @ 2000Z. Informal Tue. & Thurs. eve. 3805 kc @ 2100 ET. West 
Coast 75M net, 3895 kc 2000 PT. 10M AM net 1800Z, 29.05 Mc Sunday, QSX 1700Z. CCA First Wednesday AM Night 
monthly, 3880 kc starting @ 2000 CST, or 0200 UTC. 

Drake Technical Net: Sunday 7238 kc, 2000Z. QSX Jeff (WAS8SAJ), Mark (WB@IQK), Doug (W9DCQ), Bob (W4WTO), 
Evan (K9SQG) 

Drake Users Net: Check 3868 kc, Tue. nights @ 8 PM ET. QSX Evan (K9SQG) 

DX-60 Net: Meets on 3880 Kc @ 0800 AM, ET on Sun. QSX op is Mike (NSECR), with alternates. 

Eastern AM Swap Net: Thu. evenings on 3885 kc @ 7:30 PM ET. Net is for exchange of AM related equipment only. 

Florida AM Group: Sunday morning round table, 7:30AM ET, 3675 kc. QSX Maury, N4GUI. Pre-net check in 7:00AM 
ET, QSX Warren, W1GUD. 

Fort Wayne Area 6-Meter AM net: Meets nightly @ 7 PM ET on 50.58 Mc. Another long-time AM net, meeting since the late 
‘50s. Most members use vintage and homebrew equipment. 

Gulf Coast Mullet Society: Thu. @ 6PM CT, 3885 kc, QSX control op W4GCM in Pensacola. 

Grey Hair Net: A continuous active net since 11/24/1953! 160 meter AM Tue. evening 1945 kc @8:00 PM EST and 8:30 EDT. 
Heathkit Net: Sun. on 14.293 Mc 2030Z right after the Vintage SSB net. QSX op W6LRG, Don. 

KIJCL 6-meter AM repeater: Operates 50.4 Mc in, 50.4 Mc out. Repeater QTH is Connecticut. 

K6HQI Memorial 20 Meter Net: Flagship AM net 14.286 Mc daily for 25+ years. Check 5:00 PM Pacific Time. 

Lake Erie Boatanchor CW Group (LEBN): Saturdays @9 AM ET on 7092 kc. QSX op Ron (W8KYD) or Jeff (K3KYR) 
Midwest Classic Radio Net: Sat. morning 3885 kc @ 7:30 AM, CT. Only AM checkins. Swap/sale, hamfest info, tech. help are 
frequent topics. 

Mighty Elmac Net: Wed. nights @8PM ET (not the first Wed., reserved for CCA AM Net), 3880 +5 kc. QSX: NSECR 
MOKAM AM’ers: 1500Z Mon. thru Fri. on 3885 kc. A ragchew net open to all interested in old equipment. 

Northwest AM Net: AM daily 3870 kc 3PM-5PM winter, 5-7 PM summer, local. 6M @50.4 Mc. Sun., Wed. @8:00 PM. 2M 
Tues. and Thurs. @ 8:00 PM on 144.4 Mc. 

Nostalgia/Hi-Fi Net: Started in 1978, this net meets Fri. @7 PM PT, 1930 kc. 

Old Buzzards Net: Daily @10 AM ET, 3945 kc in the New England area. QSX op George (W1GAC) and Paul (W1ECO). 
Old Military Radio Net: East coast, Sat. mornings starting 0500, 3885 kc +/- QRM. QSX Ted, W3PWW. It isn’t necessary to 
check in with military gear, but that is what this net is all about. Late checkins are welcome. 

Southeast AM Radio Club: Tue. evening swap, 3885 @7:30 ET/6:30 CT. QSX op Andy (WA4KCY), Sam (KF4TXQ), Wayne 
(WB4WB). SAMRC also for Sun. Morning Coffee Club Net, 3885 @ 7:30 ET, 6:30 CT. 

Southern Calif. Sun. Morning 6 Meter AM Net: 10 AM on 50.4 Mc. QSX op is Will (AAGDD). 

Swan Nets: User Net Sun 2100z 14.250Mc+/-QRM. QSX op rotates Steven (KB7BGS), Jay (WBOMWL), Bill 
(W4WHW), Duncan (XE1/WDSIKY). Tech Nets: Wed 2300z 14.251Mc/ Sat 1900z 7.235Mc QSX op Stu (K4BOV), 
Steven (KB7BGS) 

Texoma Trader’s Net: Sat. morning 8:00AM CT 3890 kc, AM & vintage equip. swap net. 

Vintage SSB Net: Sunday 1900Z-2000Z 14.293 & Wednesday 0300Z. QSX Lynn (K5LYN), or Adolph (WA5IGG) 
or Vince (WB4BPS) 

West Coast AMI Net: 3870 kc, Wed. 8PM Pacific Time (winter). Net control rotates: Brian (NI6Q) 1st Wed, George 
(WAGHCX) 2nd Wed, Sharon (KGIRD) 3rd Wed, Ron (W60OM) 4th Wed, Vic (KG6IC) if Sth Wed in a month. 
Westcoast Military Radio Collectors Net: Sat. @ 2100 Pacific Time 3985 kc +/- QRM. QSX W7QHO. www.mrcgwest.org 
Wireless Set No. 19 Net: Meets second Sun., monthly, 7270 kc (+/- 25 Ke) @ 1800Z. Alternate 3760 kc, +/- 25 kc. QSX Dave 
(VA3ORP). 


Electric Radio #277 June 2012 ey 


What goes ara 


(7 7 ieee ema as 
ch 
Sos 
6 2o% 
ares 
aes 
2S 

le! 8) 

=i 
op AS 
0.9 & 
Epes 
Gos 
2862 
SU’ ¢e 5 
eo = 
0 Deg 
229 
Sie 
woe 
0 ®@ 

2 VY v 
3°0 -o 
gos 
aus 
Bee 3 
aes 
S63 
<A 
Be Y 
n oe 
ao. 
3 ve 
ger 
E368 3 
a © 
God 3 
OF &® & 
a2. & 
Slias Sat es 
N °9 0 
oS) a 
Ses 
beac s 
= 6 6 
ae 
vy YY 

Sais 
B44 


Photos and Story Courtesy of Gary 
Halverson, KG6GLH 


omes around! 


of which he was very proud. Eventually, due to moving and getting married, Tom 
40 years later, the TDO re-appeared in an Electric Radio “FOR SALE” ad, not more 
quire his long-lost transmitter, which makes this a short story have a happy ending. 
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The Rainbow Rig 


By Tony Rock, AD1X 
4 Causeway Street 
Hudson, MA 01749 


tajrock@aol.com 


While airborne transmitters such as 
the ARC-5 series and others, developed 
during WWII for the armed forces of the 


on this side of the Atlantic will have run 
across the Marconi T1154/R1155 
combination, widely used by the RAF in 
heavy bombers such as the Lancaster, 
and in the coastal command Sunderland 
flying boats. They were also used in the 
high-speed RAF Air-Sea rescue launches 
operating around the English Coast. 
They are easily recognizable by the 
LZ large brightly colored 
control knobs which 
gave rise to the rainbow 
rig tag; these knobs 
were designed to be 
clearly distinguished in 
the semi-darkness of 
the aircraft’s interior, 
and to (bes@easily 
adjusted by an operator 
wearing heavy flying 
gauntlets. Up to seven 
preset positions were 
available on each knob 
using a mechanical 
click-stop facility, as 


- ~~ well as a free position. 


In figures iyethe 
AlLig2 intercom 
amplifier is shown 
below the ammeter, 
which also works as a 
microphone amplifier 
and sub modulator. 
Below this is its 
associated type 192 
plug panel. 


Figure 1: Here is a picture of the author’s completed radio desk. The type J antenna 


switch can be seen on the upper left hand side. Below this is the outboard R/F 
ammeter for H/F operation. To the best of his knowledge it is the only complete 
and fully operational set of its type on this side of the Atlantic. 
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Also connected to the plug panel is one 
of the large headset/microphone jacks, 
again, designed for easy use while wearing 
gloves. The “bathtub” Morse key can be 
seen on the far right. 

A type 2 crystal monitor unit is sitting 
on top of the transmitter. This little unit 
was used to set spot frequencies on the 
transmitter and receiver prior to a mission. 
This may have been done either by the 
wireless operator or a ground wireless 
fitter. The dial readings of equipment at 
that time were notoriously inaccurate. 
The unit has positions for six internal 
and one external crystal. Its design dates 
back to the early thirties when battery 
operated radio equipment was first used 
in aircraft. 

The Pyrene fire extinguisher, using 
Carbon Tetrachloride was standard for 
that period. 

Although a few of these transmitters 
found their way to Canada during the 
early part of the war, they seem to be as 
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Figure 2: The T1155 transmitter is shown after repairand 4 
clean up. Top cover and mag feed meter (left) were found 


rare as hen’s teeth in the USA. The 
Canadian-built Lancaster bombers were 
Ae. © 


transmitters, which were built like a Swiss 


equipped with Bendix 


watch, by comparison with the mid- 
thirties Marconi equipment. 
Transmitter Design 

The transmitter is a simple MO/PA 
design, utilizing a triode oscillator, driving 
a pair of PT15 pentodes in parallel. A 
second triode works as an oscillator/ 
modulator for the MCW and R/T modes 
of operation. This combination produces 
about 80 watts of CW output, or about 
20 watts of AM using suppressor grid 
modulation. 

For R/T operation, the modulator 
triode can be driven directly by means of 
a carbon microphone plugged into a 
socket on the front of the transmitter. 
Alternatively, an internal switch enables 
the audio to be fed from an A1132 
intercom amplifier, which acts as a sub 
modulator, allowing the use of magnetic 
microphones. 

There are two meters 
Aim tei opadoherhic 
transmitter, one 
designated Mag Feed, 
or plate current. The 
actualietreadime isin 
milliamps is determined 
by the band selected. 
The upper two thirds 
of the scale is colored 
red, and the operator 
tunes to get the reading 
below this red scale. 
The other meter reads 
AE current, but only in 
the yellow L/F range. 
external R/F 
ammeter is used for the 


in England. The R/F Ammeter (right) was found in H/F ranges. 


Sydney, Australia. 
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The VFO section isa 
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series-fed Hartley triode oscillator with | 


three switched tuned circuits, the coils 
being mounted horizontally on the left 


hand side of the chassis. 


temperature compensating components, 


There are no 


and frequency drift due to thermal effects 
is a well known characteristic of the 
transmitter. In addition, mechanical 
vibration from the aircraft engines, acting 
on the side of the cabinet, caused the 
VFO to produce a phase-modulated tone, 
which could be easily identified by 
German monitor operators, enabling 
them to distinguish between a ground 
installation and an aircraft. This effect 
was later simulated by certain clandestine 
security organizations in the UK. By 
mounting an electric motor with an 
eccentric flywheel on the side of the 
transmitter, they were able to simulate 
aircraft in flight, and confuse the enemy 
defense organizations. 

The power requirements of the 
transmitter are 6.5 volts DC for the 
heaters and the keying relay, and a single 
1200-volt HT supply, which is fed to the 
various parts of the rig through a bank of 
large vitreous enamel resistors situated in 
the rear of the cabinet. No consideration 
whatever is given to stabilizing the 
oscillator HT, so the voltage sag between 
key-up and key-down produces a chirp 
of monumental proportions. 

Power Supplies 

A number of different power supplies 
were available for this equipment. 

For airborne operation, a pair of rotary 
transformers, or dynamotors were used, 
made to either operate on 12 or 24 volts, 
depending on the type of aircraft the 
hea 
supply provided 6.5 volts for the 
transmitter and the receiver, and 230 
volts for the receiver HT supply. A 


separate HT supply provided 1200 volts 
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equipment was installed in. 


for the transmitter. Since the supply 
voltage on the aircraft would vary by 
several volts depending on whether or 
not the engines were running, a resistor 
unit was inserted in the LT supply feed 
and adjusted for the correct filament 
voltage with the engines running. A 
relay would bypass the resistors for ground 
testing. This arrangement was not used 
for the 1200-volt unit, which was always 
fed directly from the aircraft supply. 

There were also several different types 
of power supplies produced for land- 
based operation. 

On the right hand side of the 
transmitter chassis is the keying relay. A 
large assembly, which, in addition to 
keying the VFO and PA, also switches 
the antennas between the transmitter and 
receiver. This assembly contains seven 
sets of contacts and two six volt coils. The 
noise made by its operation could be 
compared to an old line telegraph 
sounder, and although the Air Ministry 
specified a maximum Morse operating 
speed of 25 WPM, an estimate of between 
15 and 18 WPM would have been more 
realistic. The keying relay also adds a 
notable click to the characteristic chirp 
of the transmitter. 

The transmitter has two antenna 
outlets; The LF yellow range, for 
operation between 200 and 510 kHz, 
generally connected to a long trailing 
antenna, and the HF output for the red 
and blue ranges, which would be 
connected to the aircraft’s fixed antenna. 
Both of these outputs were connected 
through a five-position type “J” antenna 
switch, which in the normal position 
would route the transmitter outputs as 
described above. However, the “J” switch 
also enabled both outputs from the 
transmitter to be switched to either 


antenna if required. In addition to this, it 
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had a D/F position which disabled the 
transmitter when the direction finding 
loop antenna was in use by the receiver, 
and there was a grounding position to 
protect the equipment from static 
discharge when flying through an 
electrical storm. The “ground” position 
also switches off all power to the 
equipment. 

Some installations, such as land-based 
stations, and those on air-sea rescue 
launches, used a plug board in place of 
the “J” switch. 

The Morse key supplied with the 
transmitter is a very distinctive Bakelite 
flameproof design, generally known as a 
bathtub, on account of its shape. Nota 
CW man’s key, it is made for rough 


Figure 3: The R1155 receiver was in 
rough condition as-found. 
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Figure 4: The Restored R1155 Receiver 


treatment, with the operator generally 
pounding on it with the palm of his 
gloved hand. It hinges open at one end 
for adjustment and is held closed by a 
spring clip, which can also be used to 
hold the key down for R/T operation, as 
there are no push-to-talk microphone 
facilities on this equipment. 

The wireless operator on crippled 
aircraft going down into the sea, before 
baling out, would also clip the key down 
after sending a final distress message, in 
the hope that coastal D/F stations would 
be able to get a fix on their position and 
send a rescue boat to the spot. 

R1155 Receiver 

The R1155 companion receiver is a six 
tube superhet with direction finding 
capabilities, using two additional tubes 
plus a visual tuning indicator. By today’s 
standards it is a very basic receiver. The 
only controls other than tuning were the 
volume control, BFO on/off, and AGC 
on/off. The single RF stage and 4.5 kHz 
selectivity may have been perfectly 
adequate for the relatively quiet bands 
during WWII, but in today’s conditions 
it is almost worthless from a radio 
amateur’s standpoint, other than for rag- 
chewing across town. 

Like the transmitter, 
the receiver used large 


knobs, 


manipulated when 


easily 
wearing heavy 
gauntlets. The early 
production models 
used a concentric slow 
motion tuning 
arrangement, but this 
proved to be 
Later 


models were fitted with 


unsatisfactory. 


a larger two speed dial 
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Figure 5: A typical museum Lancaster mock-up display in the UK is lacking the 
interconnecting cables. The two power supply units would be mounted on the floor 


under the desk. 


drive. The receiver’s distinctive half moon 
tuning dial has colored bands 
corresponding to the color coding on the 
transmitter controls. 

The power supply, antennas, and audio 
output lines connected to the receiver are 
all routed through the transmitter, using 
the old style large Jones plugs. 

Direction Finding Operation 

For D/F operation, there is a separate 
feed into the receiver from a loop aerial, 
and an output to across-needle indicator, 
generally mounted at the radio desk, with 
a repeater indicator in the pilot’s position. 
The wireless operator could rotate the 
loop antenna to get a direction on a 
particular signal or beacon, or set the 
loop fore and aft, so that the pilot could 
steer the aircraft towards the beacon using 
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the repeater indicator. 

In some aircraft an extra receiver with 
D/F facilities was located in the 
navigators compartment. 

The RAF continued to use these vintage 
sets up to the fifties, by which time the 
quality of the transmitted signal was 
becoming increasingly unacceptable by 
international standards, and the 
transmitter was banned by the C.A.A. 
after 1953, unless modified for crystal 
control. A number of efforts were made 
to modify the transmitter in this way, 
particularly by the Royal Australian Air 
Force on their Lincoln bombers, but the 
old transmitters were finally phased out 
as new equipment with switched crystal- 
controlled operation became available. 
Ironically, the crew position of wireless 
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operator was also phased out shortly 
thereafter. 

The T1154 transmitter was never so 
popular with hams as it is today. When 
they were first available on the surplus 
market, they could be found new and 
boxed for as little as five dollars. 
Unfortunately, there was very little that 
could be done to the rig, which would 
make it produce an acceptable CW signal 
by amateur standards. In addition, its 
tendency to television 
interference was legendary, and asasource 


generate 


of parts it was also disappointing to the 
home constructor. The old PT 15 directly 
heated pentodes in the PA, requiring 
E200-volts,....1 L., very 
unfavorably to 807s available at the time 


compared 


for a few cents each, and the remaining 
components were difficult to adapt for 
other uses. 

The American ARC5, Collins TCS, 
and Bendix TA-12 transmitters on the 
other hand, would produce very clean 
signals without much modification, and 


these became available at the same time. 

Today it is hard to find one of the old 
T1154 transmitters in any condition for 
less than $500, with clean unmodified 


Figure 6: As found, the T1154 
transmitter was full of dust and spiders. 
The meters and top cover were missing. 
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In the unrestored T1154M transmitter, 
(figure 6 above and figure 7 below) all 


four tubes were mercifully intact. 


specimens fetching well over $1000. 

The receivers are still relatively easy to 
find, although most of them are missing 
the D/F circuits, which were often 
replaced by a built-in power supply. An 
unmodified R1155 in clean condition 
might go today for at least $500. 

Equipment Restoration 

My own combination consisting of a 
T1154M and an R1155B came to me 
after they spent 30 years in a corner of 
somebody’s garage. The transmitter had 
been robbed of its meters and top cover, 
and was in a very dilapidated condition. 

Having located replacements for the 
missing parts, one of which was found in 
Australia, it took a further three years to 
find the remaining items to make up the 
complete Lancaster operating position, 
including the very rare rotary power 
supplies. 

ER 
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Robert L. Shrader, W6BNB, SK 


By Vern Weiss, WAIVLK 
PO Box 85 
Woodruff, Wisconsin 54568 


Amateur radio and the world has lost 
one of its most accomplished men. 

Robert L. Shrader, WOBNB passed 
away at hishome on April 11, 2012 at the 
home he built near Freestone, California 
just 6-months short of his 98th birthday. 
It was fitting that Bob’s final hours 
occurred at home as he was quite proud 
of the fact that he built it himself in less 
than 3 years. 

WO6BNB is best known an a prolific 
writer. His superb book, Electronic 
Communication, is responsible for many 


of us holding commercial FCC licenses. 


_ 


W6BNB Photo Courtesy of VWWOA N 
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It was also a highly respected college level 
text and found itself introduced in six 
editions spanning the 1960s to the 1990s. 
Bob was born in Oakland, CA, 
October 20, 1913. At the age of 10 he 
built his first crystal radio. Shortly 
afterward, his family sailed on a cruise 
and he met Earl Wohler of Sebastopol, 
California, the ship’s radio “sparks.” Bob 
and Earl began a lifelong friendship. Bob 
would eventually settle in Sebastopol. 
After graduation from high school in 
1930, he obtained his first commercial 
radio operator license and a year later he 
obtained his first amateur radio license. 
The Great Depression was looming high 
over the country but, in spite of a scarcity 
of employment and his young age, Bob 
was hired as a shipboard 
telegrapher for the Dollar 
Lines. He logged six tours 
circumnavigating the globe. 
In 1939, Bob became a 
deputy sheriff in Alameda 
County and was placed in 
charge of radiotelegraph 
operations. When WWII 
broke out, he became an 
instructor teaching radio 
and electronics to cadets on 
Treasure Island. Soon 
afterward, he became a 
Lieutenant in the U.S. 
Maritime Service and 
moved to King’s Point, NY, 
where he continued 
teaching at the Merchant 
Marine Academy. 
After the war, he returned 
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Robert “Bob” Shrader 
119112 Barnett Valley Road 
Sebastopol, CA, 95472, USA 


WGBNB “= 


Grid Locator ne SECC 950 
6bnb@aol.com 


Hi VEAM. of stationWAGILK. Ur 3.564 kHz. £4, sigs RSTSF at4272, PT 
(Add.& hrs for UTC) - Mo.4. /.7./10 - Transceivers: FT 920 at 7an.W, IC-2100 
at 50 W,, - Keys: Straight, bug or cootie - Antennas: 80-m CF dipole with 4/4 
tuned feeder with HB HB ant. tuner for160, 80, 40, 30, 17, 12, 10-m, + 20/15/10-m 


al. 0M LEON SOME x, TELL at EMME Pse/Tks OSL a 
Licenses: Extra - Rdotelegraph Ist / Radar - Rdotelephone Ist + Member: SOWP #157age MIC, VWOA, RCC, OOTC, 
CFO, ARRL. QCWA, SIRARC, PARG + Ship R/O + Deputy Sheriff + WW2: USCGR Wrant R/E, Lt. USMS in charge 
radio training, US Merchant Marine Academy + Radio Instr. Trade School/IC + Fire Chief + HP Tech Writer +Author- 
USMS Manual of Radio Code and Elect+ Electronic Communication (6 eds) + Electrical Funds. for Techs (2 eds) 
+Electronic Funds. for Techs + Amateur Radio Theory and Practice + Fire Fighting + Many articles in QST, COQ, 73, Ham 
Radio, Electric Radio + Ex-tennis, bowler, pistol shooter, archer, fencer, golfer +32” Mason-Shriner + Built horse in 3 yrs. 


to his law enforcement job in Alameda 
county but left it a short time afterward 
to become an electronics instructor at 
Oakland Central Trade School (later 
Bob prepared 


his own courseware and in 1959 the idea 


renamed Laney College). 


occurred to him to submit it to the book 
publisher, McGraw-Hill. 


Communication was published and the 


Electronic 


first edition released that same year. It 
went on to become one of McGraw-Hills 
largest selling electronics texts and 
production was repeated 6 times until 
1991. Bob’s interests were in many areas 
and he also published books in areas both 
in-and-out of electronics. This book was 
followed by many others including 
Electrical Fundamentals for Technicians, 
Electronics Fundamentals for Technicians, 
Amateur Radio - Theory and Practice and 
in 1997, Fire Fighting - How it’s Done. 
Bob wasa frequent contributor to Electric 
Radio, Ham Radio, QST, CQ, and 73 
magazines. Upon retirement in 1969 he 
moved to Sebastopol, hand-built his 
home located west of town and continued 
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writing books and technical articles. 
Finding retirement boring, he joined the 
Freestone Fire Department that same 
year and rapidly advanced to Captain, 
then Cite (of thesdepartment, He 
supervised the department’s merger with 
another area fire department in 1978 
and then became the town board 
president. 

Bob was the founder and member of 
local, national and international radio 
organizations and the recipient of awards 
and honors too numerous to list. For 
many years he was net control and an 
officer of the Society of Wireless Pioneers 
and continued his net activities until just 
a week prior to his death. He also was a 
cornerstone of many other organizations 
SUCH dss V WO, RC, aod <OCWwA, 
WOBNB was a well-known and respected 
signal on 80 meters CW and possessed a 
first that radio telegraphers envied. 

At the age of 97 he wrote his last book, 
A Freestone Area Story. 


ER 
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Advertising Information 
Subscribers receive 1 free 20-word ad per month. Extra words are 20 cents. Ads 
run ONE month unless otherwise requested. “For Sale” or “Wanted” and all of your 
contact information counts as 6 words. That leaves 14 words for the description. 
Hyphenated and slashed words/numbers count as 2 words. Please count the 
words in your ad as described above, and if you are over 20 words, send 
payment for the extra words at .20 each. Note: Not all readers use email, so 
include phone numbers if a response is desired. To avoid disappointment, don’t wait 
until the last day to submit new ads. Non-subscribers: No Free Words. $5.00 


minimum for each ad up to 20 words. Each additional word is 50 cents. 


Please Call or Write for Display Rates 


| VINTAGE EQUIPMENT ONLY! | 


ER 
PO Box 242 
Bailey, Colorado 80421-0242 


Telephone: 720-924-0171 
FAX (call first): 303-838-3665 
Ray@ERmag.com (Email ads OK) 


¢ & Deadline for July 2012; 


SERVICE FOR SALE: Repair and 


restoration on all vintage equipment; over 
50 years of experience. Barney Wooters, 
W5KSO, 8303 E. Mansfield Ave., Denver, 
CO 80237. 303-770-5314 


MANUALS FOR SALE: Military Radio 
manuals, original. & reprints. List for 
address label & $1.50. For specific 
requests, feel free to write or (best) email. 
Robert Downs, 2027 Mapleton Dr., 
Houston, TX 77043, wa5cab@cs.com 


FOR SALE: Johnson KW Amplifier, 
Ranger, KW Match Box, HRO-60, $3,000. 
k5sop @sbcglobal.net, 214-535-2234 


FOR SALE: Weston model 774-5 
Analyzer/tube tester. Complete with 
manual and tube charts. Very nice. Email 
for photos. $70.00 + Shipping. Roger, 
W7KVT 503-623-7884 or w7kvt@q.com 


FOR SALE: Johnson Navigator with 
original manual, G+ physical/electrical, 
last used 2010, $300, you ship, Roger, 1- 
317-881-7466, LR-JL@juno.com 


FOR SALE: Hallicrafters S-85 General 
Coverage Shortwave Ham/Receiver. $130 
plus shipping. For detailed information 
sheet and photos please email 
jmcdonnell @ videotron.ca 


FOR SALE: SCR-511 Pogo Stick 
complete, PE-157, T-39, $950 + shipping. 
BC-348R w/ shockmount, dynamotor, 
$650. SCR-543, BC-669 w/ chest, gas 
gen, cables, $1,100 + shipping. BC-653 — 
652 SCR-506 complete $2,100. Steve 
Bartkowski, 708-243-7713 


FOR SALE: Hallicrafters SX-101, Still 
Parting out this set, what do you need? 
Contact Mike Grimes, 5306 Creekside 
Ct.; Plano, TX 75094; 972-898-7251; or 
email:K5MLG @ verizon.net 


FOR SALE: Johnson Viking II and Model 
122 VFO, works, $175.00. Steve, WOATA, 
303-776-9036 


FOR SALE: New KWM-380 memory cards 
and keypad interfaces. Mack, http:// 
w4ax.com:8080 
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ZIM ELECTRONICS INRUSH CURRENT LIMITERS 


Inrush Current Limiters are now available from the Elec- 
tric Radio Store or on-line! These inrush limiters were 
reviewed in the September 2004 issue of Electric Radio | *, 
and are available in three versions: 


Model AB-1 (With Pilot Light) .................. : 

Model AB-1M, (With Voltmeter) ..............cccceeee $37.95 | 
Model AB-300M, with meter, 300 watts (2.5 amps x 120 : 
NRG ane SU a Soc secscocssvehstevccessocstesctacescsents $42.95 
Shipping, each limiter ..................ccccsssceeesees $6.95 


(Overseas customers please ask for shipping quotes.) 


The Inrush Limiter provides a gentle, slow startup for 
your valuable vintage radio equipment. They also reduce 
the line voltage closer to original design values due to the 
voltage drop across the limiter element. AB-1 and AB- 
1M are 150W. All models come with a full money-back 


Model AB1-M 


Electric Radio Store 


guarantee. 


FOR SALE: Collins S-Line dust covers, 
two-tone Collins gray fabric. Others custom 
made, reasonable prices. 
Robin63 @ comcast.net 


FOR SALE: Obsolete Triplett meter, tester 
and hardware parts. Need Triplett number 
from manual. Unused stock. Bigelow 
Electronics, PO Box 125J Bluffton, OH 
45817-0125 


DRAKE PARTS FOR SALE: New spun 
inlays for the B Line or TR4 main knob, $6. 
Also sell new pointer knobs. Alan, KC9YS, 
630-879-1132 after 7pm 


FOR SALE: Globe King, OHC 500B RF 
Upgraded, 400 Modulator + PS, VFO, 
New Cables, Tubes. $1,000, PU in S. Cal. 
Larry, W6WUH, 707-874-1900 


HARLAN HEAVY METAL 


REPAIR, RESTORATION & 
MODIFICATIONS! 


Peau EES In Vintage 
ransmitters, Receivers 
& Vintage Military Equipment 
Dan Harlan — N8ETQ 
440-465-5665 


daharlan @ cox.net 


30 Years Professional Experience in Radio 


and Electronics 
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720-924-0171 


TEST EQUIPMENT REPAIRAND SALES: 
Cushman Monitors, HP-410C, HP-410B, 
Logimetrics and AUL Industries RF Signal 
Generators. Service—Sales—Parts, http:/ 
/www.kiss-electronics.com, W7DUZ 


FOR SALE: GATES BC1G Broadcast 
Transmitter w/ Audio Driver. Clean, 
Working on 160M. $1500, Located in 
Escondido, CA. K3QEP, Bob Zelenack 
760-807-4222 Week Days- or 
Zelenacks @ vcweb.org 


FOR SALE: Johnson 500 completely 
restored, new face, power supply and RF 
deck cases repainted, just beautiful. 
$6,000 Chuck Hurley, K1TLI, 508-965- 
7400 


FOR SALE: Electronics Stuff, reducing 
my 50 yr. collection of radios, meters, 
instruments, wire and lots of parts. If you 
repair or build, | may have what you need 
reasonable. Call anytime, 330-876-0529 


FOR SALE: Johnson Desk KW with 
Ranger Exciter. Good, clean working 
condition. Bob Zelenack, K3QEP, 760- 
807-4222 week days or 
zelenacks @ vcweb.org 


CRYSTALS FOR SALE: FT-243, HC-6U 
Drake Collins etc. http://www.af4k.com 
Brian, AF4K, TEL: 321-262-5471 
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FOR SALE: 4 Large AM Transmitters 


In Fine Condition 


ae | 


\ 


LWW 


Collins KW-1, Serial #118 of 150 
Manufactured. No finer example exists, 
pictured above, $15,000. 


Collins 20V-2 1 kw BC transmitter in 
perfect condition on 3870. $4000 


Collins 21E, 5 or 1 kw on 3870, in 
perfect condition, '50’s era model, 
$4000. 


RCA BTA-250K famous ‘40’s 250 watt 


BC transmitter on 160. Nice condition, 
$1750. 


These are all rust free transmitters 
located near San Francisco. Shipping 
can be arranged. Call if interested. 


Sam Thompson, W6HDU, 1031 San 


Antonio Ave., Alameda, California 
94501. Phone 510-521-1429 
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FOR SALE: SCR-511 Pogo Stick 
complete, PE-157, T-39, $950 + shipping. 
BC-348R w/ shockmount, dynamotor, 
$650. SCR-543, BC-669 w/ chest, gas 
gen, cables, $1,100 + shipping. BC-653 — 
652 SCR-506 complete $2,100. Steve 
Bartkowski, 708-243-7713 


FOR SALE: Collins KWS-1, nice condition, 
$1700. Collins 75A-3, nice condition, $600. 
Collins 51S-1 vy nice $1500. Pick-up 
preferred. Harry, WAG6IUR, 
flynham @aol.com; 626-355-0290 


FOR SALE: 5-KW Tecumseh Gas Engine 
Generator, $250.00 HV Filter Capacitors: 
120-MFD 3000 VDC, 100-MFD 4000 VDC, 
$50.00 each. Measurements Corp RF 
Signal Generator, Model T-1034C, 25 MHz 
to 960 MHz, $100. Audio Signal Generator, 
20Hz to 200,000 Hz, adjustable output 
zeroto 10 VAC, $100. Wes Minear, W7UO, 
Tel 520-398-2722, Email, 
wes0331 @ gmail.com 


FOR SALE: NOS 6JE6/6LQ6, 6JS6 $18. 
1L6 $35. 6G5/6U5 $35. 6E5 $22. James 
Lopaz, 5467 S 975 E, Ogden, UT 84405 
602-373-4002 


FOR SALE: HW-32 Heathkit 2OMTR US 
BTR, HP-23, manual, $150. Worked VKs 
in the 1960s. Mac, WR5A 75092, 
everettmcculloch @verizon.net 903-892- 
9074 


FOR SALE/TRADE: RSGB, ARRL, Editors 
& Engineers Handbooks; QST, Ham 
Radio, “73”, CQ magazines; many Heathkit 
and EICO manuals. NI4Q, POB 690098, 
Orlando, FL 32869. 407-351-5536, 
ni4q @juno.com 


FOR SALE: R390 IF and Audio modules. 
Original, dirty and no tubes or shields. $35 
ea. plus S/H. Roger, W/7KVT, 
w7kvt@q.com, 503-623-7884 


FOR SALE: Two TR-671/PRC-47 radios 
with accessories including back packs. 
One system in transit case. $425. The 
other, no transit case, $395. Contact Mike, 
KE6UXV, 530-885-3913, Auburn, CA. 
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Estes Auctions 


ESTES AUCTIONS 
[= =~=—=—SS—SsésS 404 Ryan Road, Medina, Ohio 44256 
"Ph: 330-769-4992 ® Toll Free: 888-769-4992 @ Fax: 330-769-4116 
_ www.estesauctions. com ®@ Email: estesauctions@aol. com. 


Richard Estes, Auctioneer--Radio Call Sign K8LRY 


Call Us to Sell One Radio or Your Entire Collection! 
We offer pick up service for your collection 


FOR SALE: BC-610-I, ready to run, two 
left. $1,300. Pick up only in Mesa, AZ. 
George Portell, 3212 N 83rd St, Mesa, AZ 
480-986-5797 w8qbg @ yahoo.com 


Service Monitors for Hams: Buy, Sell, 
Trade, Calibrate, Repair, Restore. P.U. 
(FedX at Your Door) fircls54@aol.com 
Frank, KE5CSP, 254-597-7180 


DRAKE SERVICE FOR SALE: R.L. Drake 
repair and reconditioning, most models 
including TR-7’s, 35 years experience. 
Jeff Covelli, WA8SAJ, Telephone 440- 
951-6406 or email: wa8saj @ncweb.com 


FOR SALE: ATAS Antenna Repair. If yours 
died, I'll fix it. Inexpensive repair - factory 
doesn’t work on ‘em. Tom, WOEAU, 
daileyservices @ qwest.net 303-455-0889 


FOR SALE/TRADE: Transmitting/ 
Receiving tubes, new and used. LSASE 
or email for list. WANTED: Taylor F52, 
8008, TR40M and Eimac 100IG. John H. 
Walker Jr., 13406 W. 128th Terr., Overland 
Park, KS 66213. PH: 913-782-6455, E- 
Mail: jwalker83 @ kc.rr.com 
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FOR SALE: Military connectors are our 
specialty. Please call for availability and 
price. William Perry, 702 (rear) Beechwood 
Road, Louisville, KY 40207 502-893-8724, 
FAX 502-893-9220 
williamperrycompany @insightbb.com 


FOR SALE: Collins S-Line white dial 
transfers, per ER #242, with complete 
instructions, are available for $13.95, 
postpaid. Contact Shawn Daniels WAQIIH, 
335 Bowles Ave., Fenton, Mo., 63026 
636-343-5263 or by e-mail: 
ajd4200 @charter.net 


SERVICE FOR SALE: Repair, upgrade, 
performance modification of tube comm. 
& test equip. Accepting most military, all 
Collins & Drake, & better efforts from 
others. Laboratory performance 
documentation on request. Work 
guaranteed. Chuck Felton, KD@ZS, Felton 
Electronic Design, 1115 S. Greeley Hwy, 
Cheyenne, WY 82007. 307-634-5858 
email: feltondesign@ yahoo.com 
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FOR SALE: 
1. Collins Radio 32V-3 Transmitter $750 
2. R-390A Receiver $750 


Manuals available with All equipment. 
Equipment all in Good to Excellent 
Condition. 


Also for sale, 40 X 80 Ham Shack, Living 
Quarters, Shop, Garage.A retired Ham’s 
Paradise in Southern Arizona on 40 
Acres. Awesome Towers and Antennas. 
Station can be remote controlled via the 
Internet, $360K. 


Wes Minear - W7UO 
Telephone 520-398-2722 


FOR SALE: Quality reprints for Ameco, 
Clegg, Collins, Gonset, Hallicrafters, 
Hammarlund, Johnson, National, WRL, 
and others. Tor Ken, 
www.RadioReprints.com. 


FOR SALE: Vacuum tube data CD, over 
4000 pages. $9.95 shipped. Email for 
complete list. Johnny Umphress, 1415 
Moore Terrace, Arlington, TX 76010, 
jgumphress @ hotmail.com 


DRAKE OWNERS: Solid State LED Lamp 
replacements for all 4-line and 7-line 
equipment. Don, N900O, WEB: 
www.radiolabworks.com/products or 
phone 262-358-0266 


FOR SALE: Atwater-Kent dual speed tuner 
repair kit. Complete details at 
www.adamsradio.com Adams 
Manufacturing CO., POB 1005, Lincoln 
Park, MI 48146 


QSLs FOR SALE: Your old QSL card? 
Search by call free, buy find at $3.50 ppd. 
Chuck, NZ5M, nz5m @arrl.net 


Brand New - Freshly Manufactured 


COLLINS R-390 (A) 


Plug-In Capacitors 


"Octal" Style 


Also 51J / R388 


Details: www.hayseedhamfest.com 
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SERVICE FOR SALE: R390A repairs & 
rebuilding. Bill Riches, WA2DVU, Cape 
May, NJ. 609-465-5005 
bill.riches @ verizon.net 


SERVICE OFFERED: Former National 
Radio Service Tech, Service Manager, 
and Engineering Aide with over 45 years 
of continuous experience in repairs, and 
restoration, of all brands and models of 
tube equipment. Amplifiers are a speciality. 
Fully equipped shop with lab grade test 
equipment for quick and accurate results. 
UPS pickup service offered. Hilltop 
Restorations, Pelham NH. 603-635-1170 
zr@jeremy.mv.com 


SERVICE FOR SALE: Let’s get that old 
radio of yours working again! Antique 
Radio Repair - All Makes- Also Transistor 
Radio Repair. Tom Senne, AC8DA, 937- 
258-0124, Dayton OH,  hittp:// 
TomsAntiqueRadioRepair.com 


FOR SALE: DRAKE TR-7/TR-7A/R-7/R- 
7Aservice kit. Includes 13 extender boards 
and digital jumper card. $64.75 includes 
postage. See hitp://pweb.amerion.com/ 
~w7avk, Bob, W7AVK, 5581 Panorama 
Dr, Moses Lake, WA _ 98837, 
w7avk @arrl.net 509-750-7589. 


FOR SALE: Radio parts and hardware. 
Some are 60 years young! Free flyer, USA 
only. Bigelow Electronics, POB 125, 
Bluffton, OH 45817-0125. Now 55 Years 
in Mail Order! 


MANUALS FOR SALE: Hundreds of 
manuals available for vintage ham gear, 
test equipment and other electronics. High 
quality photocopies at reasonable prices. 
Some originals also available. Please 
email or call with your needs. David 
Crowell, KA1EDP. 401-934-1845 
kaiedp @ yahoo.com 


ACCESSORIES FOR SALE: KWM2/S- 
line metal logo pins. Meatball or winged. 
Excellent replica of the original. Put one 
on your hat, badge, or replace a missing 
logo on your panel, $6.25 shipped. W6ZZ, 
1362 Via Rancho Pkwy, Escondido, CA 


92029. 760-747-8710, w6zz@cox.net — 
June 2012 


ELECTRONIC SPECIALTY PRODUCTS 


Electronic 
| Specialty 
Products 


oO 
ESP __LSB OFF USB 


® 


DIGITAL READOUTS FOR 
NEARLY ALL VINTAGE 
RCVRS & TRANSCEIVERS 
FT-101 TR4 TS-520 KWM2 


RECEIVER PRE-AMPS 
TO STAGE EXTERNAL 
ANTENNA MOUNTED 
INSIDE VINTAGE RCVRS 


PD-2 SSB ADAPTER 
455KHz & 500KHz IF 

AM SYNC DETECTOR 
DRM DOWN CONVERTER 


KK4PK.COM 


FOR SALE: Visit RadioWorld- 
OnLine.Com you will find new items and 
information every month! Carl Blomstran, 
POB 890473, Houston TX 77289 


SERVICE FOR SALE: Authorized repairs 
and sales of all types of amateur radio, 
communications, and test equipment. 
Please call Land Air Communications, 
718-847-3090, visit our web site: 
www.landaircom.com. We have over 
3,000 items in inventory and carry all 
types of communications parts. 


ACCESSORIES FOR SALE: Spun 


vintage radio resources. Let’s Radio! 
Charlie, W5AM. www.radioing.com. 


WANTED: An audio driver xfmr from a 
Multi-Elmac AF67/AF68. Tony Olson, 
K@KCY 763-786-3842 or kOkcy @q.com. 
Thanks, Tony, KOKCY 


SERVICE FOR SALE: | build hot-rod 
receivers: R-390A, SP-600, and 
transmitters: Valiant, DX-100, T-4X-A-B, 
AF-67. Chuck Felton, KDOZS, Cheyenne 
Wyoming, 307-634-5858, 
www.feltondesign.com 


Aluminum Knob Inlays for 
most Boatanchors. Collins 
Dial Drum Overlays. 
Dakaware Knobs. Charlie 
Talbott, 13192 Pinnacle 
Lane, Leesburg VA 20176- 


6146. 540-822-5643, 
k3ich @ arrl.net 
NOTICE: Visit 


Radioing.com, dedicated to 
traditional ham radio & 


Vintage Style Radio Kits 


Lance Borden, WB5REX 
13911 Kensington Place 
Houston, TX 77034 


Antique Radio Schematics 


BORDEN RADIO COMPANY 


Phone: (281) 620-6692 
www.xtalman.com 
WB5REX@earthlink.net 
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The R390A is =i ama 2 enificentisynth 
freed from ml a contract con stat 5 ani 


cu even: wiveciieg 82007 
By appointment only _, 


INFO -see www.navy-radio.com for photos 
and info on Navy radio gear. WANTED - 
AN/FRT-24 transmitter parts. Nick KANYW 
navy.radio @ gmail.com 


WANTED: BC-230 transmitter in good 
condition. Bill McCaa, KORZ, 303-499- 
1936 kOrz@comcast.net 


WANTED: Parts, modules for National R- 
1490/GRR-17 receiver. Small 7.5V 5-10A 
filament transformer. Hal, 
KK6HY @ arrl.net 650-366-5060 California 


WANTED: complete ARC-21 HF 
transceiver, trade for Hallicrafters S10, 
HRO-60 or other HF receiver. Thanks, 
Jim, antqradio@sbcglobal.net, 501-282- 
2991 


email: feltondesign@yahoo.com 
web site: www.feltondesign.com 


WANTED: Coil sets and a manual for an 
Overseas Model 1914 shortwave all band 
receiver. Paul Rehkopf, 340 N. Monroe, 
Montpelier OH 43543 419-485-4388, 
mkrprroh @live.com 


WANTED: Old black wrinkle finish National 
speaker cabinet. Any condition is OK. 
Roger, W7KVT, 503-623-7884 or 
w7kvt@q.com 


WANTED: Small black plastic tip for the 
“Trig-Line-Free” lever switch on a HP- 
8601A sweep generator, also main tuning 
knob for same. Anthony Norden, School 
Cottage, 10 School Lane, Watton At Stone, 
Hertfordshire UK ~°SG14™ SSF; 
agwnorden @ aol.co.uk 


WANTED: Hammarlund HC-10 SSB 
adapter. Working, vg. to exc. cosmetics. 
Must have IF tube adapter socket and 
cable. Top dollar paid, no dickering. Gus 
Stellwag, astellwag @juno.coln, 845-359- 
0769 
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WANTED: R-390As. It was built to play, 
not sit and decay. | overhaul and find them 
a good home. Ted @x44.cc 


WANTED: B&W Junior Coils, 5 pin, 
Horizontal, Nos. 2121, 2123, 2144, 2147- 
2150. William Ross, W9WR, 300 Oxford 
Rd., Kenilworth, IL 60043, 847-251-7447, 
william.ross @ comcast.net 


June 2012 


Estate Purchase 
Consignment 
Finder’s Fee Available 
SOLD FOR YOU, LLC 
Established 1998 
John Wieder, KOJY 
= 62639 Ohlm Road, Montrose, CO 81403 

‘Tel: 970-249-2751 or Email: djwieder@q.com 


WANTED: ARC-5/SCR-274-N type 
equipment, connectors, accessories, 
cables, etc. Any condition, single items to 
many OK. Mark, WOPXM, 
mmckeown @tde.com 303-278-3908 


WANTED: “The Pocket Guide to Collins 
Amateur Radio Equipment” by Jay H. Miller 
(KK5IM). Bill, KC4AA, 
millsend @ windstream.net, 478-452-2957 


WANTED: TMC MMxX Exciter or parts: | 
am trying to restore a circa 1970 Technical 
Materiel Corporation MMX solid state 
exciter. Many of the cards in this unit have 
undocumented changes which are making 
restoration very difficult. Also, many of the 
many, many crystals in this synthesized 
unit are off frequency. | need any advice 
that a knowledgeable person is willing to 
share on working through the issues. Prior 
experience with the unit is a requirement! 
Replacement NOS cards and crystals 
would be a pleasant and appreciated 
surprise. | would be willing to purchase a 
working unit. garyschonwald @ gmail.com 
Gary, K2PVC, 917-359-8826 


WANTED: Manual-schematic for Sierra 
101 frequency selective voltmeter. Harry 
Weber, 4875 W. 107th St, Oak Lawn, IL 
60453-5252 


WANTED: BC-191A Transmitter and BC- 
224A Receiver for my 1930’s Bomber. 
Wild Bill, K@IKP, at: 
WildBillKOIKP @ aol.com, 303-979-1860 


WANTED: Teletype Model 14-15-19 
equipment & parts, cheap or free, 
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preferably WI or nearby state. KV4EX, 
Brian Shore, bsskv4ex @ gmail.com, 920- 
884-8732 


WANTED: Heathkit SB-110 or Swan 250 
or similar six-meter transceiver. Mark, 
WOPXM, 303-278-3908, 
mmckeown @tde.com 


WANTED: Used, current, Technician- 
Class ham radio study guide so | can 
study for my exam. Please, no CD in the 
package. Write Larry May #04109-036, 
LSCI Butner, PO Box 999, Butner, NC 
27509 


WANTED: Early RCA electron 
microscope, finder’s fee paid. Alan Weiner, 
207-286-5483 WBCQ@wbcq.com 


WANTED: Hammarlund HX-50 or HX- 
50a in any shape, as long as it’s restorable 
orjust parts. email me at jwight2 @tx.rr.com 
or call 972-370-2662, TNX, Jim, K5GG 


WANTED: Hallicrafters DD-1 receiver 
audio chassis audio transformers and 
power transformers. Rod, W5CZ, 
RodPerala@aol.com, 303-324-2725 


WANTED: Manual/schematic/info for 
National R-1230/FLR countermeasures 
receiver. Will pay for Xerox. Small 7.5VCT, 
5-10A, filament transformer, Hal, 
KK6HY @arrl.net 650-366-5060 California 


WANTED: Need R-388 tag reading 
“Caution: Before Operation Review TM1 1- 
854 Packed With Equipment” to complete 
my restoration. Ward, K8FD, 31516 Griffin 
Dr, Conifer, CO 80433 303-674-1087 
Radiohound2 @ yahoo.com 
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Upgrade Your Receiver with 
Synchronous Detection! 


Make your receiver even better with passband- 
tuning synchronous detection that can minimize 
adjacent-channel interference. Unlike many 
others, it truly fights intelligence-robbing 
selective-fade distortion while staying locked. 

The SE-3 Mk IV easily connects to last 455- 
kHz stage in your receiver. Buffer amp or 
converters for other IF frequencies available. 
Some receivers, such as the R-390A and SP- 
600, have IF outputs for direct connection to 


the SE-3. 


SE-3 Mk IV: $695.00 
Rack version: add $49.00 


Sherwood Engineering, Inc. 
1268 South Ogden Street 
Denver, CO 80210 
303-722-2257 


rob@sherweng.com 


www.sherweng.com 
L 


WANTED: Information and/or adapter 
plans for testing vacuum tubes on Tek 
577D2 curve tracer. (Would tek 575 stuff 
help?) Bob Hall 229 Ave B, Redondo 
Beach CA 90277 hallxbob @ aol.com 


WANTED: Hammarlund R-620 JAN 
version of SP-600JX28 receiver. 413-527- 
4301 George, K1ANX @charter.net 


WANTED: QSL cards from WN9ZQ4J, 
WA9ZQJ, KDOWB or WB@RJY. Purchase 
or Trade. Curtis Gidding, KCQUNL, 
Curtstamp @aol.com 217-359-4017 


WANTED: Original meters for the R-390A 
to complete my restoration. Roger, 
W7KVT, w7kvt@q.com, 503-623-7884 


WANTED: Meter for parts from a Hickok 
6000A tube tester. Walter lacobelli 2147 
Harmon St Ridgewood Queens, NY 11385 
718-456-1988 


WANTED: AF-67 mod transformer or parts 
rig with good mod transformer. Also lots of 
IERC TR5-5020H 7-pin black tube shields. 
Chuck Felton, 307-634-5858 


WANTED: Desk microphone, 1930's, 
1940’s style for display only. | need the 
type used by ham, aircraft, or marine base 
stations. Thomas Larry, 8750 S Ocean Dr, 
Apt 636, Jensen Beach, Fl 34957 772- 
229-5243 


WANTED: National NTE exciter, NSA 
speech amp and NSM speech modulator. 
| still love National! Sylvia Thompson, 
NiVJ, Hopkinton, Rl 401-377-4912 


WANTED: SSTR-1, SSTR-4 and SSTR- 
5. Bob, WOYVA, robert @isquare.com; 
703-450-7049 


WANTED: B&W or equivalent push-pull 1 
kw swinging link coil assembly. 75 and 40 
meter coils preferred. Bird 500H wattmeter 
Slug. 209-522-5580 Les, W6LHQ 


e Publishes The AWA Journal with: 


- Battery & AC receiver restoration 
- Vacuum-tube history & collecting 
- Old-time amateur-radio contests 
- Communications receivers 


- Free want-sell-swap ads 

- Early television 

- Horn loudspeaker 

- News of U.S. & foreign clubs 


JOIN THE AWA — Antique Wireless Association 


THE ORIGINAL AND LARGEST HISTORICAL RADIO-COLLECTOR GROUP 


e Produces the famous 
annual Rochester Meet 


e Maintains unique 
radio-TV museum 


Mail check to: AWA Membership, P.0. Box 421, Dept. ER, Bloomfield, NY 14469-0421 
> awamembership@rochester.rr.com (585) 392-3088 http://www.antiquewireless.org 
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WANTED: Need a dial lock for Hallicrafters 
R-274D/FRR. Walter lacobelli, 2147 
Harman St, Ridgewood Queens, NY 11385 
718-456-1988 


WANTED: Will pay for photocopied 
information on antenna, elements, traps, 
and boom are marked “TET-Japan.” Bill, 
WSDCM, 218-386-1654 


WANTED: Millen 90281 HV rack mount 
Power Supply. Frank, W4FMS, 
616.881.1618; w4fms @aol.com 


WANTED: Collins promotional literature, 
catalogs and manuals for the period 1933- 
1993. Jim Stitzinger, WA3CEX, 23800 
Via lrana, Valencia, CA 91355. 818-519- 
4419. jstitz@pacbell.net 


WANTED: National NTE Exciter to 
complete National 600 Watt Transmitter 
Restoration. Name your price. Brian Harris 


Electric Radio Custom 
Coffee Mugs! 


These coffee mugs are nice custom- 
made, 11-ounce white-ceramic mugs 
with the Electric Radio logo in 4 
colors and your name and call sign 
in large letters below the bottom 
border. These are printed in 6 colors. 
They are microwave and dishwasher 
safe! Call for ordering at: 
720-924-0171 
BIEL NIE Ss .csecessessrevcens> $21.00 
Or on the Internet: 


www.ERmag.com | 
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ANTIQUE RADIO CLASSIFIED 


Antique Radio’s Largest Monthly 
Magazine — 4,000 Subscribers! 
Classifieds - Ads for Parts & Services 
Articles - Auction Prices 
Meet & Flea Market Info. 

Radios, Ham Equip, Telegraph, Hi-Fi 
TV, Books, Art Deco, 40s & 50s Radios 


U.S. Rates: 1 year 
$36 ($48 by 1st Class) 


A.R.C., PO Box 1558 
Port Washington, NY 11050 
Web: www.antiqueradio.com 
Email: arc@antiqueradio.com 
Toll Free: (866) 371-0512 Fax: (516) 883-1077 


WA5UEK 214-763-5977 
cosmophone @ yahoo.com 


WANTED: Boy Scout radios from the 
1950s. Complete sets, kits, parts and 
documentation. Fred, KC9OWW, 
fmikolajewski@wi.rr.com, 414-257-0189 


WANTED: Hammarlund ED-4 Transmitter. 
Bob Mattson, W2AMI, 16 Carly Dr, 
Highland, NY 12528. 845- 691-6247 
w2ami @arrl.net 


WANTED: Vacuum Tubes: 279A, 212E, 
249B, 258B, 271A, 242A, C120, C100A, 
804, RK20, CK70, GL805, C201, ZB-120, 
802. Components for Collins 12H /12N 
speech input console, including 
preamplifiers and program amplifiers. Rod, 
W5CZ, 303-324-2725, 
rodperala @ aol.com 


WANTED: Early QSL cards from my 
Grandfather, Hal Smith (SK). His calls 
were KH6KA, K6YJR, K6OQE. Gladly 
reimburse postage plus modest finder’s 
fee! Phil Wilson, 1355 Big Otter Dr, Blue 
Ridge, VA 24064 k6cra @arrl.net 
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HANG YOUR NEXT WIRE ANTENNA WITH THE NEW 
EZ HANG SQUARE SHOT! 


EZ Hang’s custom construction is welded/ 
bolted steel attached to a reel that is corrosion- 
resistant plastic and stainless steel. New design 
sling shot (U.S. Patent No. 6286495), with new 
wrist support to fit a man’s hand, with new UV 
resistive 11-inch long bands will help you reach 
that extra high shot. The pouch is 1-3/4" wide for 
easy grip. The EZ Hang square shot will clear a 100- 
foot tree with ease. EZ Hang kit is $99.95 + $9.05 
shipping. (We now have 8,400 satisfied customers 
around the world.) The EZ Hang comes with a one 
year limited warranty. 


540-286-0176 


EZ Hang, Code E 
32 Princess Gillian Court 
Fredericksburg, VA 22406 
www.ezhang.com 


Call Today! 


WANTED: One of my “KN8GCC” QSLs 
from the mid-1950s. Tom Root, 1508 Henry 
Court, Flushing, MI 48433, 
wb8uuj@core.com 810-659-5404. 


WANTED: Seeking Ham/SWL/Weather 
unbuilt kits. Gene Peroni, KA6NNR, POB 
7164, St. Davids, PA 19087. 215-806- 
2005 


WANTED: Postcards of old wireless 


stations; QSL cards showing pre-WWII 
ham shacks/equip. George, W2KRM, NY, 
631-360-9011, w2krm @optonline.net 


WANTED: PRESS WIRELESS, NY: 
Photos, information wanted on Hicksville, 
Baldwin, Little Neck, Centereach, 
Northville facilities. George Flanagan, 42 
Cygnet Dr., Smithtown, NY 11787 
w2krm @optonline.net 631-360-9011 


Drake Manuals on CD 


The R.L. Drake manuals that were 
compiled by HamManuals are again 
available from Electric Radio! 

This is a high quality 2-CD set of 
manuals for the ham equipment that Drake 
produced. Also included are official Drake 
modifications and all of the 3rd-party 
modifications by Sherwood Engineering, 


Series 1 + Disk | 
RL Drake Co, 


and others. 

Now all of your Drake service 
information can be in one place and you 
won't have to worry about not having a 
manual when a new piece of equipment 
enters the shack. 

These CDs were originally sold for 
$71.95, but are now available for only 
$24.95, which includes priority shipping. 

Electric Radio 

720-924-0171 or on the Internet: 


www.ERmag.com 
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WANTED: Collins R-389 LF receivers, 
parts, documentation, anecdotes, 
antidotes. W5OR Don Reaves, PO Box 
241455, Little Rock AR, 72223 501-868- 
1287, w5or@ militaryradio.com or www.r- 
389.com 


WANTED: Manuals, manuals, and 
manuals for radio-related equipment to 
buy or swap. Catalog available. Pete 
Markavage, WA2CWA, 27 Walling St., 
Sayreville, NJ 08872. 732-238-8964 


WANTED: Searching for RME CT-100 or 
3R9 xmtrs and info about them. David 
Edsall, W1TDD, 156 Sunset Ave., 
Amherst, MA 01002. 413-549-0349, 
dedsall@crocker.com 


WANTED: WW Il German, Japanese, 
Italian, French equipment, tubes, manuals 
and parts. Bob Graham, 2105 NW 30th, 
Oklahoma City, OK 73112. 405-525-3376, 
bglcc @ aol.com 


WANTED: QSL card from W9QLY - Frank 
(Mac) Maruna. Will buy or trade. Will buy 
entire collections if a card from W9QLY is 
included. Will pay finder’s fee. Don 
Barsema, KC8WBN, 
donaldbarsema @ att.net 


WANTED: Military radios vintage, 1952 


and back. Ken Kolthoff, KBAXH, PO Box 
215, Craig, MO 64437. 913-634-3863 


The Collins DVD Repair Library 


THE COLLINS AND HAMMARLUND VIDEOS NOW AVAILABLE ON DVD! 


Now you can work on your classic equipment with the help of these world-famous, digital- 


format DVDs that work on standard DVDplayers and computers! 


With these classic references on DVD, viewers will benefit from the latest technology in 
the world of video. You can instantly access whatever part of the video you want. 


Collins KWM-2 

Collins 75S-3 and 32S-3 
Collins 30L-1 

Collins 30S-1 

Collins KWS-1 

Collins 75A-4 

Collins R-390A 

Collins R-390A Addendum 
Hammarlund SP-600JX 


4 hours, $89.95 
2 hours, $89.95 
1 hour, $39.95 

1 hour, $39.95 

2 hours, $39.95 
2 hours, $89.95 
7 hours, $109.95 
2 hours, $49.95 
4 hours, $89.95 


Shipping within the US: $6.75 each for the first two DVDs, additional 
titles are shipped free. 


ER BOOKSTORE, POB 242, BAILEY, CO 80421-0242 
720-924-0171 
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Central Electronics Parts and Repair Support 


Nick Tusa, K5EF, is pleased to announce the resumption of parts support and radio 
restorations for the entire Central Electronics product line. No matter if your need is a 
160M conversion kit, broadband couplers, AF Filter /Limiter parts, HV capacitors or a 
replacement coil for your rig’s bias/ptt relay, we have the parts to keep your rig on the 
air. 

Need help, but not a full restoration? Worried about shipping a 90-pound desk 
crusher? Don’t fret....we have special test fixtures to service individual plug in modules 
and even the VFO, absent your radio. And we can answer most any parts or service 
question via email or telephone. 

Please visit our web page, http:// 
www.tusaconsulting.com/ce.html for 


latest Central Electronics information and 
pictures of our newest restoration product 
for the 100V Broadband Transmitter: 
replacement meter faceplates. Ordet one today 
at our special introductory price and make 
your 100V look as great as it sounds! 
Contact: Nick Tusa, K5EF 
Telephone: 985-249-6467 


Fax: 985-249-6468 


| SURVIVING Surviving Technology 


By Bruce Vaughan, NR5Q 
Long-time ER readers are familiar 
with Bruce Vaughan’s (NR5Q) many 


popular articles in Electric Radio over 
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the years. Surviving Technology is a 
chronicle of Bruce Vaughan’s life- 
time of experience in radio and is a 
finely produced presentation with ex- 
cellent illustrations and schematics. 
The book is 8-1/2" x 11" and is printed 
on coated, glossy, medium-weight 
paper stock. In 7 detailed chapters, 
Bruce gives you a blow-by-blow de- 
scription, including schematics, of all 
the secrets needed to build a success- 
ful regenerative receiver. The “Ulti- 
mate” is amazingly straightforward, 
stoutly built, and Bruce provides all 
the details to successfully build your 
own, based on his 60 years experi- 
ence. 


Available from the Electric Radio Bookstore, see page 61 for ordering information! 
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Keep Your ER Magazines Organized! 
Sold in sets, shipped flat, easy to put together, no glue required. 
Each box holds about 12 magazines. 

These boxes are the correct size for many ER-size magazines, 
including Antique Radio Classified, The Old Timer's Bulletin, The 

Tube Collector, or The AWA Journal. 

Set of 10: $11.75 + $9.45 S&H 
Set of 15: $17.25 + $9.95 S&H 
Set of 20: $23.00 + $10.45 S&H 


ER Bookstore, 720-924-0171 
PO Box 242, Bailey Colorado, 80421-0242 


Or order on-line at WWW.ERMAG.COM 


WANTED: Incarcerated ham seeks 
correspondence. w/others on mil (R-390’s 
&backpacks) & tube radios. Also copies of 
postwar-90’s surplus catalogs, backpack 
specs & photos. W.K. Smith, FCI 
Allanwood Low, PO Box 1000, White Deer 
PA, 17887 


WANTED: HRO 600, NCX 1000A, TEK 
570, EK56-4, E1800, EB-200 RA3712 
service manual for R2174B similar to 
RA6790 contact alan.royce@ngc.com 
oscar873 @ aol.com 


WANTED: R390, R390A and R392 
receivers dead or alive or parts/ 
assemblies. Any condition considered. Will 
pickup if you have enough items. Glenn, 
WA4AOS, 864-684-2956 
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Mil-Spec Communications 
R-390, R-390A, R-388 & Other Military 
Receivers 
Sales - Service -Manuals - Parts 


Box 633, Englewood, FL 34295-0633 
Please call us at: 941-474-6818 
FAX: 941-474-7874 
milspec390@aol.com 
“Since 1985” 


WANTED: NOS plain aluminum chassis, 
5x7x2. NOS open end chassis, Bud #CB- 
38, 7x6x2. Louis D’Antuono, WA2CBZ, 
8802 Ridge Blvd, APT C-2, Brooklyn, NY 
11209 718-748-9612 after 6 PM EST 


pe 


us 
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— ELECTRIC RADIO BACK ISSUES — 
All Electric Radio back issues are either from the original press run or are lithographic 


reprints from the original negatives on archival quality, acid-free paper. Shipping prices 

are for delivery by media mail within the USA. Overseas, please inquire for shipping 

quotes. The on-line search for back articles is at http://www.radiolabworks.com/ 

ersearch.html 

* Single Issues: $3.85 Each, Postpaid 

° 1-Year Sets (Or Any 12 Issues) $39.00 per year + $5.50 S&H 

¢ Special Deal on Any Four Years (Or Any 48 Issues): $105.00 + $6.50 S&H 

¢ Almost all of the back issues of Electric Radio from #1 are available for $425.00 + 
$19.00 S&H, at least a 56% discount the over single-issue price. 

° For a postpaid 29-page printed back issue index, please send $3. 

* Foreign Customers: Please Inquire for Shipping Rates 


— COMPENDIUMS — 
All of the Collins compendiums are packaged in nice 3-ring binders. 

Collins 75A-4 Modification Compendium: All the factory modification bulletins from Collins Radio Co., and 
all the articles printed in CQ, Ham Radio, QST and ER over the last 45 years, now 108 pages, $20.00 plus 
$5.75 S&H. 

Collins S-Line, KWM-1, KWM-2, KWM-2A Service Modification Compendium: 260 pages, $45.00 plus 
$6.75 S&H. 

Collins KWS-1, 32V series, and 75A series (A1 thru A-4): 43 pages, $15.00 plus $5.75 S&H 


— BOOKS — 


A. Atwater Kent, The Man, the Manufacturer and His Radios: This 108 page book describes Kent's bi- 
ography, his rise from a saleman and inventor of electrical equipment one of America’s foremost radio manu- 
facturers. There are historic photographs and diagrams on nearly every page, and color plates with vintage 
AK advertising.---------------------------------------02-- nnn nnn n nn nnn n nnn n nnn nnn nen enn eens $25.95 - 10% = $23.35 


Arthur Collins, Radio Wizard: 394 pages by Ben Stearns tell Arthur Collins biography from his early years 
until retirement. Stearns is a professional journalist and was employed by Collins from 1962 to 1977. Many 


historic photographs and stories from former employees.------------------------------------- $18.95-10% = $17.05 
Again Available! Volume 1 of Crystal Clear by Maurice Siever-:-----------------$29.95 - 10% - $26.95 
Crystal Clear: Crystal Sets, Crystal Detectors and Crystals, Volume 2: 282 page guides to crystal sets 
and related US-made equipment from 1920 to 1955, by Maurice Siever---------------- $29.95 - 10% = $26.95 


Early Development of Radio in Canada: 154 pages of Canadian radio history by Robert Murray, 
excellent illustrations on nearly every page covering the early wireless days and the start of radio 
broadcasting and manufacturing! ---------------------------------------------------------- $26.95 - 10% = $24.25 
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Miller’s Coliecting Science and Technology: 160 pages of high-quality color photographs from 
museum collections make this hardback volume an excellent introduction to this new 
collecting field. Written by Lindsay Sterling--------------------------------------------------------- 


a $29.95-10% = $26.95 

Mil Spec Radio Gear, Volume 2: Released in 2009, Mark Francis (KIOPF), describes in 252 spiral-bound 
pages surplus military radio equipment released since the passing of the vacuum-tube era, with the exception of 
popular items such as the CV-591 sideband adapter, the Hickok TV-10 tube tester, and a TS-375 VTVM. 12 
chapters discuss 30 different types of equipment ranging from HF to the VHF bands. The layout and photo work 
is excellent. ------------------------------------------------------------------------------------- $24.95 - 10% - $22.25 


NE W! Surviving Technology: Bruce Vaughan’s new book about his early experience in radio, and it’s 


also about building the “Ultiimate” regenerative receiver that’s based on his many successful designe, with 
complete information and schematics!----------------------------------------------------------------- $27.95 - 10% = 24.95 
The Collector’s Vacuum Tube Handbook: This is a 205 page book that is full of unique, hard-to-find informa- 
tion on tube types that were released before 1934. Includes history and gOOd PhOt0OS. ------------------------------== 
aoneeenenennnennnenennnanenananannnanenanananananananananannenenenesenenannnennnannenasanasasasnnanasananmanamamas $25.95-10% = $23.35 
Radio-Craft: 50 Years of Radio by Gernsback: This is a high-quality 141-page reprint of the March 1938 
edition of Radio-Craft magazine and is about the first 50 years of radio, and contains hundreds of vintage 


advertisements. ------------------------------------------------------ 2-2-2 nnn nn nn nn nn nn nn nn nnn nena nn nne $15.95-10% = $14.35 
Radios by Hallicrafters : High-Quality photos, descriptions, approximate values, and short histories of nearly 
everything made by Hallicrafters. By Chuck Dachis ----------------------------------------------- $29.95-10% = $26.95 


Radio Tubes and Boxes of the 1920s by Fathauer: If you appreciate the rare and colorful vacuum tubes and 
advertising art from the early days of radio, then this great 104-page book will be very interesting and informa- 
tiV@. ------------------------------------- $= $22 o-oo nnn nn nnn nnn nnn nn nnn nnn nn nnn nnn nnn nn nnn nan ennennnne $26.95-10% = $24.95 
The All-American Five Radio: Although this book is about classic American 5-tube broadcast receivers, it also 
contains a wealth of accurate information on vacuum tube receivers, proper troubleshooting, and alignment and 
is recommended for experienced repairmen and novices alike. 92 pages by Richard McWhorter------------------ 
wenn n nnn enna nnn nen nnn nnn nnn nnn nnn nnn nnn nn nnn nn nanan nanan anna na nnn enna nnn $21.95 - 10% = $19.75 
The Bavarian Yankee, by P.H. Thompson, is an exciting new, well-written, 295-page, soft-cover novel tak- 
ing place in Europe at the end of WWII, full of colorful characters: Americans, Germans, Russians, and 


Poles, memioning radio communications of the day.-2---=.5..- 2 e.cen come nnn semen nana naawnnsaenne—enK=—- $13.50 


Again Available! Tube Testers and Classic Electronic Test Gear: Written by Alan Dou- 
glas, a retired engineer, this book is packed full of valuable information about test equipment. 
166 color pages. ------------------------------ nnn nnn nnn nnn nnn nnn nnn nn nnn nnn nnn nnn nnn nnn $29.95-10% = $23.35 
Vintage Anthology, Revised Edition: by Dave Ishmael, WA6VVL, is a revised and updated version of Dave’s 
popular book. 209 pages of great information especially valuable to radio builders.------------------------------------ 
wanna nnn nanan nn naan nnn nnn nn nnn nnn nnn nn nnn nnn nnn nnn nnn nn nnn nnn nnn nnn nnn nnn nn nnnannnnanannnnnnnnnanananannanas $21.95 - 10% = $19.75 
Zenith, The Glory Years, 1936 to 1945: 244 high-quality pages all about classic Zenith radios. Hundreds of 
high-quality color photos, and history from the Zenith company archives, never before available. If you like 
beautiful Zenith consoles, you will like this book! by Cones, Bryant, and Blakenship-----$34.95 - 10% = $31.45 


Zenith, The Glory Years, 1936 to 1945, Illustrated Catalog and Database: A companion volume to “The 
Glory Years,” this one has 151 pages of reproduced Zenith advertising and full serial number, chassis number, 


and production data that has never before been available in one reference manual, or to the public. 151 pages 
Dunc oneseeiry ant and Blankenship so-cssessn ane sane sme basa a Sanaa anes ao nase oe rane $29.95 - 10% = $26.95 


Ordering Information: 
U.S. Mail Orders: Please add $4.50 shipping for one book and $1.00 for each addi- 


tional book, five or more books are shipped free to one address! Checks and 
money orders by US mail are fine. Overseas and Canadian Orders: Please inquire for 


shipping quotes. 


Available by mail order, by telephone at 720-924-0171 or on the 
Internet at www.ERmag.com 
Visa, MasterCard and American Express 
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NATIONAL RE INC. 


2 The Type 2-MQ 
Portaquad is a high- 
gain, full size 2- 


meter quad antenna Type AT-100 Switchable 


BYPASS 


pane i ee T-Pad Attenuator 

The eel aes Provides -35db, -35db, -20db, and 

ston alloya ieee fold —10db attenuation steps in 11 
possible combinations. 


in a container. The 
7969 Engineer Rd, #102 


the antenna’s support base when the antenna San Diego, CA 92111 
is erected. Full specifications available. www.NationalRF.com 
858-565-1319 
Electric Radio T-Shirts 

The front displays the logo from the cover of ER (the tube logo, Electric 
Radio, and “celebrating a bygone era”). The back has “Real Radios Glow 
in the Dark” (used with the permission of Classic Radio). The T-shirts are 
100% cotton and come in Small, Large, X-Large, XX-Large. The color is 
slightly lighter than the cover of ER. $16.50 delivered, $17.50 for XXL. 


(Medium Available by Special Order) 


container also acts as 


fz 119 E. George St 
yy i +”) Batesville, IN 47006 
Manuals \ Martuela | — 


Order on-line at: oe 

We are your 1-stop sour Se 
www.w7fg.com a 
for radio, test equipment, | 


Send your questions to: and audio manuals 


sales@w7fg.com 


Order by phone: 
(812) 932-3417 


800-807-6146 US only 


customer satisfaction guaranteed! 
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Subscription Information 


Published Monthly 

Rates within the US: 

Ist Class Rate: $45 (mailed in envelope) 
Periodicals Rate: $34 


Rates outside the US, by airmail only: 
Canada: US $54 


All other countries: US $70 


Electric Radio 
PO Box 242 
Bailey, Colorado 80421-0242 
720-924-0171 
Office Hours: 9:00 AM to 5:00 PM MT, Monday to Saturday 
Subscriptions and renewals may now be purchased 
online at WWW.ERMAG.COM 
Visa, Mastercard and American Express 
FAX: 303-838-3665 


email: Ray@ERmag.com or iJeditor2@indra.com 
The Electric Radio mailing date is posted monthly at www.ermag.com - 


The Caps Are 
Back! 


By popular request, we are offering 
another run of the popular Electric 
Radio baseball caps. These new 
caps are a nice 6-panel all-cotton 
style with an adjustable rear 
headband and a 3-inch front brim. 
The background color is khaki, 
and the ER logo is embroidered in 
4 colors, not printed. These hats 
will hold up for a long time. 


$22.95 Shipped Priority 


ER Store, PO Box 242, Bailey, CO 80421 720-924-0171 
Or On-Line: www.ERmag.com 


Electric Radio 
PO Box 242 
Bailey CO 
80421-0242 


Address Service Requested PERIODICAL 
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WSADJ 01/13 
James Beyer 

6213 Countryside Lane 
Madison Wi 53705-1025 


